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 Research into the personal experiences of graduate students and how or whether these 
factors impact student success, while insightful, typically has numerous limitations including 
studying experiences in isolation as well as definitional and methodological issues. Here, we 
directly address these limitations while simultaneously leveraging data-driven insights to 
improve the graduate experience. Specifically, in collaboration with the University of Illinois’ 
College of Engineering (CoE) Graduate Program we: 1) developed and tested novel overarching 
frameworks explicating the graduate experience and graduate success by elucidating links 
between: degree progress and productivity, mental and physical health, advisor/mentor 
relationships, social support, and identity (i.e., international/domestic students and gender); 2) 
investigated and addressed definitional and methodological limitations found in prior studies on 
mentor-mentee and/or advisor-advisee relationships in graduate students; and 3) used our data 
and aims 1 and 2 to assist the CoE in more formally assessing graduate student concerns 
including anxiety, depression, and advisor-advisee relationships - and provided initial guidance 
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“Since the establishment of (U.S.) graduate work at Johns Hopkins in 1876, the 
graduate school has lived through a number of phases in responding to a variety 
of educational and social pressures; it has become the major home of research and 
scholarship, and the training therefore; it has incorporated both foreign and 
domestic features in its organization and programs; it has affected and been 
affected by the undergraduate program; it has moved and sometimes been torn 
between scholarly and professional emphasis; it has grown from a few disciplines 
in a few institutions to many in many; and it has always exercised its own 
influence at a pivotal point in the system of higher education” 
- Dr. Benard Berelson, Graduate Education in the United States, 1960 
At the heart of Berelson’s comment is the plain fact that the United States (US) graduate 
education system has a rich history of change - a point as true today as in 1960. Despite this 
history of change, graduate education’s core mission - to train and produce experts - has 
remained steady (Council of Graduate Schools, 2009, 2010). To this end, some have sought to 
uncover factors that influence graduate schools’ ability to successfully train graduate students 
(e.g., policies, pedagogy, and financial support; Girves and Wemmerus, 1988; Gunzenhauser and 
Gerstl-Pepin, 2006; Nettles and Millett, 2006). While investigations into broad institutional 
factors are valuable, a more direct approach to understanding graduate training is to look at the 
experience of graduate students, the very human talent we are seeking to develop. Extant 
research at this “personnel” level has identified several factors that contribute to perseverance 
and success in graduate school such as having an advisor or mentor (e.g., Nettles and Millett, 
2006); social support from family and significant others (e.g., Gardner 2007); the impact of 
stress on mental and physical health (e.g., Mckinzie et al. 2006); and student identity (e.g., 
gender and international/domestic student status; Nettles and Millett, 2006). 
While these investigations provide a wealth of insight they often suffer from crucial 
limitations. First, many of the studies have definitional issues (e.g., what is a mentor), 
 
 2 
methodological issues (e.g., assessing mentorship only via presence versus via relationship 
attributes) and foci that limit our understanding. For example, although we know graduate school 
is a time of increased stress (Lipson, Zhou, Wagner, Beck, Eisenberg, 2016) many studies only 
investigate this at a broad level (e.g., how stressed are you 1-10) or simply assess the prevalence 
of mental health concerns (e.g., Garcia-Williams, Moffitt, and Kaslow, 2014; Oswalt and 
Riddock, 2007). Thus, there is little research explicating how stress or mental health concerns 
impact success in graduate school – and there is even less on physical health. This stands in stark 
contrast to undergraduates and non-academia where studies have clearly detailed the negative 
impact of mental and physical health concerns on education and productivity (Stewart, Ricci, 
Chee, Morganstein, and Lipton, 2003; Stewart, Ricci, Chee, Hahn, and Morganstein, 2003).   
Second, because graduate student mental health, physical health, social support, 
advisor/mentor relationships, and identity have typically been studied in isolation there is no 
overarching framework explicating how these factors relate to one another to explain graduate 
student success. Despite this, we know from a broader read of the literature that they likely 
interact in meaningful ways. For example, a wealth of data demonstrates that social support has 
direct and buffering effects on mental and physical health outcomes such that those with higher 
levels of support are healthier and less negatively impacted by health concerns (e.g., Cohen, 
2004; Uchino, 2006, 2009). Whether and how these interactions impact the graduate experience 
and graduate success has not been directly assessed, but based on prior research we can make 
clear and testable hypotheses (see Chapter 2: Social Support). Moreover, despite advisor/mentor 
support being a crucial form of social support in graduate school, its impact on mental and 
physical health has not been investigated, and by extension we do not know how these potential 
interactions affect student success. Again though, we can make clear and testable hypotheses 
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grounded in the empirical literature on social support, mental and physical health, undergraduate 
education, and work productivity (see Chapter 2: Social Support). Thus, by integrating the 
broader literature on constructs typically studied in isolation in the context of graduate education, 
we can develop an initial overarching framework explicating the graduate experience and 
graduate success. Here, we detail the development and testing of such a framework as well as 
novel steps to investigate and address the definitional and methodological limitations found in 
prior studies (Figure 1). Specifically, by extending and refining a previous survey of graduate 
students in the College of Engineering (CoE) at the University of Illinois’ (U of I, Illinois) we 
sought to elucidate the links between the following factors: graduate student degree progress and 
productivity, mental and physical health, students’ relationship with their advisor/mentor, 
perceived social support, and identity (i.e., international/domestic student status and gender). 
While developing and testing this framework directly addressed many of the gaps in 
literature on graduate success, it also provided a foundation for applied work within Illinois’ 
CoE. Indeed, this study was born out of the CoE’s desire for insight and guidance regarding the 
graduate experience. Specifically, in Spring 2016, the Engineering Graduate Student Advisory 
Committee (EGSAC), in collaboration with the CoE, myself, and Dr. Nicole Allen, conducted a 
Wellbeing Survey among CoE graduate students. The goal of this survey was to more formally 
assess concerns brought to EGSAC and the Dean of the CoE by graduate students, including 
feelings of anxiety and depression and the quality and impact of advisor-advisee relationships.   
Although successful in many ways (e.g., bringing mental health concerns to the attention 
of students and faculty) this initial survey also missed the mark in two broad areas: measurement 
quality and the ability to draw connections between variables to suggest areas for change. For 
example, given that international students make up roughly 65% of the CoE’s graduate 
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population, it is crucial to employ measures valid in racially and ethnically diverse samples 
(Table 1). Moreover, this initial survey lacked an explicit framework linking the assessed 
variables. The absence of a framework and concerns regarding measurement quality presented 
problems when exploring where and how to implement change. In the interest of theory building 
and to better serve CoE graduate students this survey was revised in collaboration with the CoE 
and EGSAC – with a focus on measurement quality and building a testable framework.  
Based on an extensive literature review we decided to focus our framework on 
advisor/mentor relationships, mental and physical health, social support, and identity (i.e., 
international students and gender). These variables demonstrated the clearest links to the 
graduate experience and to each other, facilitating the development of a testable framework built 
on a solid empirical foundation. We also determined that student productivity and degree 
progress provided the strongest outcome variables in that they 1) mirror typical variables for 
assessing program and student success, 2) are outcomes of concern to students, and 3) could be 
leveraged at a programmatic level to advocate for change (e.g., the CoE wants to produce 
productive students in a timely fashion). Thus, while the framework advanced and tested here 
was developed out of need to assist the CoE, the framework also necessarily and directly 
addresses current limitations in the field.   
Overall, then, this study had three aims: 1) develop and test a novel overarching 
framework explicating the graduate experience and graduate success by elucidating links 
between: degree progress and productivity, mental and physical health, advisor/mentor 
relationships, social support, and identity (i.e., international/domestic students and gender); 2) 
investigate and address definitional and methodological limitations found in prior studies on 
mentor-mentee and/or advisor-advisee relationships in graduate students; and 3) use our data and 
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aims 1 and 2 to assist the CoE in more formally assessing graduate student concerns including 
anxiety, depression, and advisor-advisee relationships - and provide initial guidance regarding 
these areas.  Below, we provide a review and rationale for each component of our framework and 























LITERATURE REVIEW, FRAMEWORK DEVELOPMENT, AND HYPOTHESES 
Graduate Student Success and Productivity  
Defining and assessing success in graduate school is a challenging endeavor that has 
received relatively little empirical investigation (Bell et al., 2014; Burmeister et al., 2014; Meade 
and Fetzer, 2009). While various attempts have been made to establish and evaluate objective 
(e.g., grades, time-to-degree, number of publications) and subjective (e.g., dissertation quality, 
faculty ratings) criteria of success there has been relatively little agreement on a “gold standard” 
(Burmeister et al., 2014; Nettles and Millett 2006). In this regard, Hartnett and Willingham’s 
(1980) review of metrics of graduate success, despite being written in the 1980’s, remains 
relevant today and provides one of the best overviews of potential measures. Their review notes 
three classes of criteria: traditional, specially developed, and professional accomplishment.  
Traditional criteria reflect metrics used for decades to gauge graduate performance, such 
as Grade Point Averages (GPAs), examination performance, dissertation quality, degree 
attainment, and time-to-degree. While often used, each has inherent flaws that limit their utility. 
For example, the limited range of graduate GPAs decreases their ability to differentiate 
“successful” from “unsuccessful” students and restricts the variance independent variables can 
explain; examination performance and dissertation quality are often not systematically assessed 
or recorded; and degree attainment and time-to-degree typically require longitudinal data and 
prospective designs or hinge on retrospective reports in cross-sectional designs. Moreover, 
dissertation quality, degree attainment, and time-to-degree focus on the end of the graduate 
experience and are often unable to explore progression or success throughout graduate school.  
Metrics from Hartnett and Willingham’s (1980) second category, specially constructed 
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criteria, attempt to provide structure by standardizing assessments of success via faculty or peer 
ratings and work samples (e.g., periodic assessment of a project, manuscript, etc). While 
potentially helpful, these require institutional or programmatic implementation as well as faculty 
and students to engage in additional work – meaning that they are rarely used.  
 Lastly, Hartnett and Willingham (1980) discuss metrics of professional accomplishment, 
focusing on publications and awards, with the idea being that successful students accumulate 
more publications and accolades. While measures based on these metrics are problematic in 
some ways (e.g., publication is often due to a myriad of factors largely outside of the students 
control such as the difficulty of reviewers, whether their project gets scooped, the determination 
of their advisors, and pure luck) they also have numerous benefits in comparison to other 
options. First, in contrast to many traditional metrics which often focus on measuring success at 
the end of graduate school (e.g., degree attainment), productivity metrics can begin to assess 
facets of success throughout graduate school. Second, little work is needed to assess these 
accomplishments as they are often inherent goals of R1 programs that are tracked and easily 
reported. In addition, some of this measures’ limitations can be mitigated or even turned into 
strengths. For example, in an effort to mitigate some of the uncontrollable aspects related to 
success, “half-way-products”, such as “ number of manuscripts submitted for publication”, can 
be added thus broadening the concept of ‘productivity’ to include good-faith attempts (e.g., 
Nettles and Millett, 2006). Furthermore, while different disciplines may prioritize different 
“products” the list of accomplishments can easily be expanded to accommodate different needs. 
Indeed, in Nettles and Millett’s (2006) landmark study on graduate students they employed a 
range of different “products” from publications and books to patents and teaching. Moreover, as 
will be detailed in the Method section in Chapter 3, the number of “products” in a productivity 
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measure can be standardized such that a metric is created to measure the relative productivity of 
an individual based on their number of years in the program and in comparison to the 
productivity of peers in their program. This helps take into account two important facts. First, 
individuals who have been in the program longer are likely, and are typically expected, to have a 
greater number of “products.” Second, taking into account peer productivity can account for the 
sometimes dramatic differences in productivity between programs.  
Thus, while metrics of graduate student productivity based on “products” have some 
drawbacks, the benefits compared to other metrics of success are numerous. Based on the 
relative benefits and its successful use in several studies (e.g., Hesli et al., 2006; Kahn and Scott, 
1997) including Nettles and Millett’s (2006) landmark study, we used a similar measure, titled 
“Relative Productivity” to assess student productivity (calculation detailed in the Student Success 
and Productivity: Relative Productivity (RP) section of Chapter 3). In addition to this metric, we 
also employed a metric of degree progress (Relative Rate of Degree Progress (RRDP)) based on 
the measure used by Nettles and Millett (2006). Specifically, Nettles and Millett assessed degree 
progress based on time elapsed in the program relative to program peers. To do so, they 
leveraged theoretical and process models of student retention and progress, both at the 
undergraduate and graduate levels (Girves and Wemmerus, 1988; Nerad and Cerny, 1991; Tinto, 
1975) to develop an eight-stage measure of degree progress: 
• Completed less than half the course work required for doctoral degree. 
• Completed more than half, but not all, of the course work required for doctoral degree. 
• Completed all course work required for doctoral degree. 
• Completed preliminary and general examinations but has not yet been admitted to 
doctoral candidacy. 
• Admitted to doctoral candidacy but is not yet working on dissertation. 
• Working on dissertation. 
• Completed all degree requirements for doctoral degree but has not yet been awarded. 




Importantly though, Nettles and Millett did not simply assign students to a stage. Rather, 
they used stage and time in the program to calculate the relative progress for each individual 
compared to their peers. For example, a fourth year who reports working on their dissertation is 
seen as being further along their degree trajectory than a fifth year who has not. This measure 
also takes into account that individuals in some programs may progress faster than individuals in 
others. For example, a Computer Scientist and a Civil Engineer may both report starting their 
dissertation in their fourth year. At this level, it appears they are at the same stage and on the 
same timeline. However, it may typically take five years to begin dissertation work in Computer 
Science but only four in Civil Engineering. Using this relative metric it is now clear, based on 
peer standards, that the Computer Science student is actually ahead of schedule while the Civil 
Engineer is right on track. Using this technique, RRDP thus provides a snap-shot of degree 
progress relative to one’s peers, allowing us to not only assess degree progress throughout 
graduate school, in contrast to only at the end via degree attainment, but also allows us to more 
accurately compare individuals to a realistic metric of progress – their peers (calculation detailed 
in Student Success and Productivity: Relative Rate of Degree Progress (RRDP) in Chapter 3).  
 Overall, assessing graduate student success is difficult with no “gold-standard”, as each 
metric has limitations and is unable to fully encompass what it means to be successful in 
graduate school. At the same time, RP and RRDP are unique in that they provide methods to 
gauge success throughout graduate school and in relation to the actual productivity and progress 
of one’s peers. These metrics thus provided us with measures of success that focused on areas of 
concern in graduate education, especially for research-oriented institutes, and avoided many of 




Advisor-advisee and Mentor-mentee Relationships 
Since its start, graduate education has been built on the apprenticeship model. Graduate 
students are expected, and often required, to work closely with and learn directly from faculty as 
they engage in supervised research and other endeavors. These relationships are typically 
conceptualized as advisor-advisee and/or mentor-mentee relationships and are often some of the 
most central and powerful factors in the graduate experience (Barnes and Austin, 2009; Lovitts, 
2001; Millettt and Nettles, 2006; Nerad et al., 2007; Schlosser and Gelso, 2001). Indeed, research 
and educational theory suggest these relationships are often the primary method through which 
graduates learn, become socialized to the standards of their field, develop a sense of personal 
and/or professional identity, and form lifelong partnerships and/or friendships (Austin, 2002; 
Baker et al., 2013; Barnes and Austin, 2009; Felder, 2010; Gardner, 2009; Jairam and Kahl, 
2012; Kelly and Schweitzer, 1999; Lovitts, 2001; Nakamura et al., 2009; Paglis et al., 2006). 
Research also demonstrates that these relationships have significant effects on other key aspects 
of the graduate experience including overall satisfaction in graduate school (Fagen et al., 2004; 
Gardner, 2007; Soto Antony and Taylor, 2004), formation and achievement of career goals 
(Austin, 2002; Golde, 2005; Nerad et al., 2007; Zhao et al., 2005), time-to-degree completion 
(Ferrer de Valero, 2001; Maher et al., 2004), number of publications and presentations (Cameron 
and Blackburn, 1981; Cronan-Hillix et al., 1986; Nettles and Millett, 2006; Paglis, 2006) and 
attrition and retention (Golde, 1998, 2005; Lovitts, 2001; Nettles and Millett, 2006).  
 While research has sought to demonstrate the importance of the advisor/mentor 
relationship, there are key limitations to our current understanding. First, the majority of studies 
assessing the impact of advisors/mentors in graduate school do not investigate the nature of this 
relationship, rather they simply note its presence or absence (Johnson and Kaslow, 2014; 
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Lunsford, 2012). In contrast to this coarse measurement, research in broader educational and 
industrial/organizational psychology has consistently demonstrated that advisor/mentor 
relationships are characterized by two specific types of support: psychosocial and instrumental 
(Clark et al., 2000; Dreher and Ash, 1990; Fallow and Johnson, 2000; Kram, 1985). Here, 
psychosocial support includes empathizing, esteem and confidence building, counseling, 
friendship, and role modeling whereas instrumental support includes coaching, academic and 
career sponsorship, protection, and providing opportunities for challenging assignments and 
career advancement. A number of studies focused on graduate students have confirmed the 
utility of assessing the nature of the advisor/mentor relationship (Lunsford, 2012; Paglis et al., 
2006; Schlosser et al., 2001; Tenenbaum et al., 2001). For example, Tenenbaum et al. (2001), 
found that the number of publications a student had with their advisor was positively predicted 
by the level of instrumental support students’ reported receiving from their advisor, but 
negatively predicted by psychosocial support. In contrast, psychosocial support positively 
predicted whether students were satisfied with their advisor and with their graduate experience. 
Similar findings were noted by Lunsford’s (2012) assessment among doctoral students from two 
research-intensive universities. Thus, psychosocial and instrumental support appear to have 
differential impacts on key aspects of the graduate experience. Taking these different 
relationship aspects into account may provide greater clarity regarding specific outcomes and 
may suggest specific interventions to achieve particular goals such as training faculty members 
on role modeling and esteem building techniques (psychosocial) versus more effective methods 
of career building (instrumental) (Johnson and Kaslow, 2014). Based on available data, we 
hypothesized that instrumental support would have a direct and positive impact on student 
success (RRDP) and productivity (RP), whereas psychosocial support would have a direct and 
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negative impact on student success (RRDP) and productivity (RP) (Hypotheses (H) 1 and 2; 
Figure 2). 
In addition to these measurement concerns there are also definitional and methodological 
issues to address that directly impact measurement of these constructs. Specifically, both 
theoretical and empirical works in this area tend to use the terms advising and mentoring 
interchangeably – often without providing any operationalization (Friday et al., 2004; Johnson 
and Kaslow, 2014; Johnson et al., 2007). This has led to intellectual and methodological 
vagueness and contributed to a lack of consensus regarding whether advisors and mentors are 
different, what those differences are, and if there are differences, how they impact the graduate 
experience (Baker et al., 2014; Friday et al., 2004; Lunsford, 2012; Schlosser and Gelso, 2001).  
In contrast to prevailing practice, some have attempted to distinguish advisors from 
mentors based mainly on a priori theory (Baker and Griffin, 2010; Johnson, 2007; Schlosser 
2011;  Schlosser and Gelso, 2001). In this literature, advisors are defined as academic guides that 
provide the necessary information to complete academic and career oriented tasks, ensure timely 
progression through the program, and assist in specific research endeavors. While this literature 
expects mentors to preform similar functions, mentoring relationships are also theorized to be 
marked by deeper and reciprocal psychological and emotional exchanges (Jacobi, 1991; Johnson, 
2007; Kram, 1985; Levinson et al., 1978). These conceptualizations clearly map onto the 
instrumental and psychosocial factors just described, with advisor relationships being linked 
more exclusively to instrumental support and mentoring relationships potentially being linked to 
both instrumental and psychosocial support. While theoretical models suggesting similar 
delineations have been offered (D’abate et al., 2003; Johnson et al., 2007; Johnson and Kaslow, 
2014; Mertz, 2004) it appears no one has explicitly used instrumental and psychosocial support 
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to operationalize these models into a specific testable format. Thus, this definitional issue may be 
further explicated by more fine-grained measurement. In line with this, we quantitatively tested 
these qualitative a-priori theories, hypothesizing that some students will identify their advisor as 
a mentor, and those that do will report similar levels of instrumental support and significantly 
higher levels of psychosocial support (H3; see Advisor and Mentor Relationships section in 
Chapter 3 for measurement details).  
To test these (H1,H2, H3) and other hypotheses, and to explicate our understanding of 
advisorship and mentorship further, identification of advisors and mentors is key. As previously 
noted this is often done via a-priori theory and providing a definition of these constructs to the 
respondent and asking them to base their responses off this operationalization. In contrast, other 
studies have respondents self-identify advisors and/or mentors. This method often lacks guidance 
regarding definitional constraints for these constructs. Thus, self-identified advisors/mentors are 
often based on the respondents’ own definitions of what an advisor or mentor is. Importantly, 
while most prior research on advisors and mentors is based on either literature or self-defined 
operationalizations little quantitative work has been done on the potential overlap between these 
methods or potential differences in results based on these different operationalizations. Here, we 
directly address these limitations by using self-definitions (i.e., does the respondent consider 
their advisor a mentor), strict interpretations of literature-definitions (i.e., the relationship must 
meet all definitional requirements from the literature to be considered a mentor), and less strict 
interpretations of literature-definitions (i.e., the relationship must meet most definitional 
requirements) and comparing our results based on these different operationalizations 
(measurement details in the Advisor and Mentor Relationships section in Chapter 3).  
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Another definitional and methodological issue in the advisor/mentor literature concerns 
the valence of advising and mentoring relationships.  While most scholars discuss students’ view 
of advisor relationships as being potentially negative, neutral, or positive in valence, mentor-
mentee relationships are typically conceptualized as being inherently positive. Specifically, most 
assume “it is unlikely that someone would characterize a poor relationship with an advisor as a 
mentoring relationship” (Schlosser and Gelso, 2001, pg. 165). Indeed, scholars suggest that 
“negative mentoring” simply describes a positive mentoring relationship with some negative 
behaviors (Eby et al., 2000; Schlosser et al. 2003, 2011) whereas “negative advising” describes 
an overall negative relationship (Knox et al., 2006; Schlosser et al., 2003, 2011). Despite the use 
of this framework there is little empirical evidence assessing this. Indeed, while Ebey et al., 
Schlosser et al., and Knox et al., all examined this question, each focused solely on either 
mentoring (Ebey et al., 2000) or advising (Knox et al., 2006; Schlosser et al., 2003, 2011) and 
thus their work does not allow for direct comparisons between these constructs. Moreover, the 
use of broad and questionable definitions (e.g., an advisor is “the faculty member who has the 
greatest responsibility for helping guide the advisee through the graduate program”; Schlosser et 
al., 2003, pg. 4) provides little clarity regarding distinctions between advisors and mentors.  
Despite the overwhelming focus on positive aspects of mentoring, clear and important 
discussions on negative qualities can be found (Eby et al., 2000; Johnson 2002; Myers and 
Humphreys, 1985). For example, Levinson, based on in-depth interviews, noted that mentor 
relationships can be destructive with mentors being excessively critical, demanding, 
authoritarian, and even exploitive (Levinson et al., 1978). Indeed, in academia neither advising 
nor mentoring are free from the power or political dynamics inherent in relationships between 
faculty and students, and the student may not be in a position to leave or change the relationship, 
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even if it is harmful (Baker et al., 2013; Manathunga, 2007; O’Meara et al., 2013). In fact, 
leaving a dysfunctional advisor or mentor relationship may have serious perceived or actual 
negative consequences for the student, such as negative reviews, unfavorable references, and 
exclusion or isolation from one’s field. Thus, while there are clear rationales for why a 
mentoring relationship may in fact be negative, and for why students may stay in such 
relationships (e.g., leaving is seen as even more damaging), there has been little empirical 
investigation into whether students would consider these mentoring relationships. Here, we 
directly investigated this gap in the literature,  hypothesizing that both advisor and mentor 
relationships will be rated by students as negative, neutral, and positive in overall valence but 
that the mean valence rating for mentors will be significantly more positive than for advisors 
(H4a and H4b; Figure 3).   
To summarize, extant literature overwhelming indicates that the advisor/mentor 
relationship is a key component of the graduate experience – yet there are areas that demand 
further exploration. Specifically, 1) are psychosocial and instrumental support differentially 
related to student success (defined as RRDP and RP; H1 and H2; Figure 2), 2) do students 
differentiate between advisors and mentors, and if so, is the difference explained by variation in 
psychosocial and instrumental support (H3), and 3) do students differentiate between advisors 
and mentors based on valence, with mentors being solely positive relationships (H4a and H4b; 
Figure 3). Then, if students do distinguish between advisors and mentors, does having an advisor 
vs. a mentor differentially impact student success (RRDP and RP)? Here, in line with theory and 
research (e.g., Nettles and Millet, 2006) we predicted that students with a mentor would 
demonstrate significantly higher levels of success (RRDP) and productivity (RP) (H5). Lastly, 
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these hypotheses are couched within an exploration of whether different operationalizations of 
“mentor” (i.e., Self-Defined mentor vs. literature-defined mentor) impact results. 
Mental and Physical Health  
Graduate school is often, if not typically, a time of increased demands, expectations, and 
stress (Lipson et al., 2016; Sweitzer, 2009; Toews et al., 1997). Some stressors experienced by 
graduate students are events commonly occurring during this time of life but not necessarily 
related to graduate school itself, such as marriage or having children (Nettles and Millett, 2006). 
Others are intrinsically connected to graduate school such as qualifying examinations, 
publishing, and searching for post-graduate employment (Nettles and Millett, 2006). In addition 
to these more discrete and major stressors are what Lazarus and colleagues (1977) would call 
daily hassles: things, such as time and financial constraints, relationships with advisors, and 
support and competition among peers, that occur on a day-to-day basis and shape the graduate 
experience. While these day-to-day hassles are typically less dramatic than major life changes 
(e.g., marriage) or key milestones (e.g., preliminary examinations), they represent chronic 
stressors which have been shown to have significant impacts on health and well-being (Delongis, 
1982; Kanner, 1981; Myers et al., 2012; Uchino, 2009).  
Overall, the stress of graduate school has been linked to increased risk for anxiety, 
depression, negative mood, sleep difficulties, physical illness, and pain (e.g., Gopleurd, 1980; 
Mallinckrodt et al., 1989, 1992; Mckinzie et al. 2006; Stecker, 2004). Indeed, Lipson et al.’s, 
(2016) recent analysis of graduate students in 81 different US universities demonstrated that a 
sizable portion of graduate students screen positive for depression (i.e.. 9.2% - 46.0%; Table 26) 
or anxiety (i.e., 9.4% - 22.45%; Table 27), with rates varying by degree-type (i.e., Doctoral or 
Masters) and program (e.g., engineering, art, social work). At an even more basic measurement 
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of health, there is evidence that the stress experienced in graduate school can impede wound 
healing (Christian et al., 2007; Garg et al., 2001; Marucha et al., 1998), immune system 
functioning (Lacey et al. 2000; McGregor et al., 2008), and negatively impacts cell growth and 
differentiation (Glaser et al. 1993). Together, these studies consistently demonstrate that a 
meaningful percentage of graduate students suffer from mental and physical health concerns – 
due in part to stressors in graduate school. Yet, few have assessed how these concerns impact 
graduate students’ ability to succeed. In this regard, the best evidence for the impact of mental 
and physical health on higher education comes from studies among undergraduates.  
Regarding mental health, research has demonstrated that that while mental health 
disorders are at least as prevalent among college students as among the same-aged non-student 
population (Blanco et al., 2008) the prevalence and severity of mental health concerns on 
campuses appears to be increasing (American College Health Association, 2008; Gallagher, 
2008). For example, in the 2010 National Survey of Counseling Center Directors (NSCCD; 
Gallaghar, 2010) directors reported that 44% of their clients had severe psychological problems, 
compared to 16% in 2000 (a 175% increase), with top concerns being depression and anxiety. 
While these increases have been largely attributed to growth in the overall number of individuals 
attending college, decreased stigma, and increased service seeking (e.g., Novotney, 2014), these 
statistics likely underreport the number of students suffering from mental health concerns. 
Specifically, not all students with mental health concerns are diagnosed and those who are may 
not choose to self-disclose (Belch, 2011; Government Accountability Office, 2009). While this 
trend has been identified as a growing crisis by both the NSCCD and American Psychological 
Association (Novotney, 2014) little is known about whether a similar “rising tide” (Eudaly, 
2002) is taking place in graduate education, which, mirroring undergraduate education saw 
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steady enrollment increases throughout the 2000’s (Flaherty, 2015).  Of note, we see significant 
differences in academic outcomes between students with and without mental health concerns. 
The National Comorbidity Survey indicated that despite high enrollment rates for individuals 
with psychiatric concerns 86% withdraw prior to degree completion; leading to 4.29 million 
individuals dropping out each year (Kessler, 1995). Indeed, this study indicates that compared to 
students without a mental health diagnosis, students with an anxiety disorder were 1.4 times 
more likely to withdraw, and those with a mood disorder (including major depression, 
dysthymia, and bi-polar disorder) were 2.9 times more likely to withdraw. In a more recent 
study, Arria et al. (2013) confirmed these results for depression, noting that individuals with 
depression were three times more likely to dropout, even after controlling for demographics, 
drug and alcohol use, and high school GPA. This data matches concerns that stress and mental 
health may have a role to play in the 40-60% dropout rate among graduate programs (Cassuto, 
2013; Council of Graduate Schools Completion Project; 2008; Patterson, 2016) 
Research on physical health mirrors that on mental health. Here, findings consistently 
indicate that physical health is linked to educational attainment, academic success, and personal 
achievement (DeBerard et al., 2004; Dooris, 2001; El Ansari and Stock, 2010; George et al., 
2008; Larson et al., 2016; Ruthig et al., 2011; Trockel et al., 2000). These and other studies 
demonstrate that physical pain, sleep disturbances, nutrition, and overall physical health 
significantly impact success in higher education. Given the importance of both physical and 
mental health to one’s ability to succeed, it is of little surprise that employers and employees 
outside of academia have also become interested in the impact of these concerns. US-based 
studies suggest that physical pain and depression are linked to major losses of work productivity 
and thus major costs, coming to an estimated total of $61.2 billion per-year for pain (Stewart et 
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al., 2003a) and $31 billion for depression (Stewart et al., 2003b). Overall, evidence clearly 
demonstrates, both in higher education and outside of academia, mental and physical health 
matter. Based on these findings, we hypothesized that graduate school will follow the same 
pattern, and that mental and physical health concerns will be negatively related to graduate 
students’ success (RRDP) and productivity (RP) (H6 and H7; Figure.4).  
Social Support 
  Social support, the psychological and material resources provided by a social network to 
benefit an individual’s ability to cope with stress (Cohen et al., 2015; Thoits, 1986), is a widely 
studied concept in psychology, psychiatry, medicine, nursing, social work, and sociology. This 
broad interest in social support, while no doubt due in part to our species’ social nature, can be 
attributed to the significant affects social support has been shown to have on both mental 
(Barrera, 1986; Cohen and Wills, 1985; Lakey and Orehek, 2011; Stecker, 2004) and physical 
health (Lakey and Orehek, 2011; Uchino, 2006, 2009). Indeed, social support from family, 
friends, and significant others has been consistently linked to lower rates of depression (Lakey 
and Cronin, 2008), fewer PTSD symptoms (Brewin et al., 2000), lower levels of nonspecific 
distress (Barrera, 1986; Cohen and Wills, 1985; Procidano, 1992) lower negative affect, as well 
as higher positive affect (Finch et al., 1999), better cardiovascular health (Kamarck et al., 1990; 
Uchino, 2006), better immune system functioning (Miyazaki et al., 2005; Uchino et al., 1996), 
healthier inflammation processes (Costanzo et al. 2005; Friedman et al., 2005; Kiecolt-Glaser et 
al., 2002), and decreased mortality over time - with an effect size similar to smoking, blood 
pressure, obesity, and physical activity – an effect that remains even after controlling for SES 
and health habits (e.g., Berkman and Syme, 1979; House, Landis, and Umberson, 1988). 
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 Unsurprisingly, the benefits of social support are also clearly demonstrated in graduate 
school. While many have established the impact of social support through the presence of 
advisors/mentors others have investigated broader aspects of social support, especially peer and 
family support. For example, Gardner (2007) found that peer support was the only factor 
graduate students reported as being more important to their success and persistence than their 
advisor relationship. Mirroring this, several studies have shown that graduate students with 
higher levels of (non-advisor/mentor) social support are more likely to achieve academic success 
and have greater commitment to their program (Baird, 1969; Nelson et al., 2001). For example, 
Wilks (2008) found that peer support moderated the negative relationship between academic 
stress and resilience, suggesting that increased peer support provided students with the resources 
they needed to persist through the rigors of graduate school. Consistent with these findings, 
several studies have also indicated that students with lower levels of (non-advisor/mentor) social 
support demonstrate higher levels of overall stress, physical and emotional problems (e.g., pain, 
depressive symptoms), and higher intensity ratings for stressful life events (e.g., moving, 
manuscript deadlines; Goplerud, 1980; Hodgeson and Simoni, 1995; Nelson et al., 2001; 
Stecker, 2004). Thus, while advisor/mentor support is important to graduate students, there is 
also clear evidence that broader social support (e.g., family, peers, significant other) is critical.  
These links between social support and mental and physical health are generally 
expressed via direct and/or indirect effects. Regarding direct effects, results demonstrate that 
social support may directly reduce the perceived stress of environmental stressors (Cohen, 2004; 
Lazarus et al., 1984; Misra et al., 2003; Nelson et al., 1991). Social support is also thought to 
have a direct effect on the physical, psychological, and behavioral patterns one develops. Here, 
social support may promote healthier physiological responses, reduce or eliminate unhelpful 
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cognitive and/or affective reactions, and/or prevent or alter maladaptive behavioral responses 
(Fisher, 1985; Lakey and Cohen, 2000; Lakey and Orehek, 2011). Overall, direct effect models 
posit that individuals with better social support should be healthier, regardless of stress. 
In contrast, indirect effect models suggest an interactive relationship between stress, 
social support, and health. Specifically, when there are no stressful events, social support is 
hypothesized to have no impact on health, but when a stressful event occurs social support is 
expected to buffer the impact through coping assistance (Cohen 2004; Cutrona et al., 1990; 
Uchino, 2009). As it stands, results support both the direct and indirect models of social support, 
and the field currently lacks an overarching model incorporating the full range of findings.  
While the field lacks an agreed upon model explaining social support’s direct and indirect 
effects, it has found solid ground regarding types of support. Specifically, perceived support, 
which refers to the subjective judgment that others will provide resources when needed, has 
consistently been shown to be more impactful than received support, which refers to the reported 
amount or frequency of support that is actually obtained (Barrera, 1986; Cohen, 2004; Lakey and 
Cohen, 2000; Uchino, 2006) Put another way, research indicates that whether or not one receives 
support is often less important for one’s health than one’s belief about the availability of support.  
In overview, research consistently demonstrates that perceived social support has direct 
and indirect impacts on physical and mental health, and that (non-advisor/mentor) social support 
plays a key role in the graduate student experience. Based on these findings, we predicted that 
perceived social support from family, friends, and significant others would have direct impacts 
on student success, such that higher levels of perceived social support would be associated with 
higher levels of student success (RRDP) and productivity (RP) (H8; Figure 5). We also predicted 
that perceived social support would moderate or buffer, the impact of mental and physical health 
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concerns on student success (RRDP) and productivity (RP) (H9a and H9b; Figure 5). Here, we 
identify mental and physical health concerns as stressors in their own right, rather than simply 
outcomes of other stressful events, and suggest that social support may buffer their impact on 
students’ performance. Lastly, we hypothesized that instrumental and psychosocial 
advisor/mentor support would mirror social support from non-advisor/mentor sources and would 
therefore buffer the impacts of mental and physical health concerns on student success (RRDP) 
and productivity (RP) (H10a, H10b, H11a, H11b; Figure 6).  
Identity: International Students and Gender 
 Two aims of this study were to develop and test a framework of graduate student success 
and to use this framework to assist the CoE in improving the graduate experience. Towards these 
ends, it is important to note and try to explicate potentially different graduate experiences based, 
in part, on student identity.  In this regard, international student status and gender are typically 
seen as key aspects of identity, both in the broader literature on graduate students and within the 
CoE. Research indicates that while international students and women face unique challenges in 
graduate school (e.g., acculturation for the former, sexual harassment for the latter; Han et al., 
2012; Hyun et al., 2007; Pollock, 2011; Prime et al., 2015; Schlosser et al., 2011) their concerns 
overlap in key areas. For example, in some fields, especially in STEM, international students and 
women are often seen as isolated and/or marginalized populations. For the purposes of our study, 
international students, who make up approximately 65 percent of the CoE and 60 percent of the 
national engineering graduate population (Yoder, 2016), are seen as an isolated majority, in that 
they often face challenges related to being in a new culture; build and depend more heavily on 
support networks that are often restricted to other international students; and seem to rely more 
on advisors/mentors for academic connection and guidance (Hyun et al., 2007; Han et al., 2012; 
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Mallinckrodt and Leong; 1992; Pollock, 2011; Rai, 2002; Ugwu, 2014). In contrast, women, who 
make up about 25% of the CoE and the national engineering graduate population (Yoder, 2016), 
are seen as an isolated minority, in that they often face challenges related to devaluation and 
tokenism; face potential social isolation or decreased sense of belonging due their lower 
representation; and compared to men may receive, value, and/or benefit from different types of 
advisor/mentor support (Noy and Ray, 2012; Prime et al., 2015; Rayle et al., 2006; Rose, 2005; 
Schlosser et al., 2011). Beginning to explicate potential differences between international and 
domestic (I/D) students and between women and men is important not only for the CoE but for 
the broader literature as well.  
 At the same time, we must be aware of our study’s limitations. Specifically, testing 
differences in our framework model based on I/D student status could involve examining five 
two-way and six three-way interactions. The same could be true for gender differences. Given 
constraints on sample size (see Participants and Sample Overview section in Chapter 3 for 
details) and in order to gain the clearest insight into our overarching frameworks applicability, 
our framework tested gender and student status as main effects. Here, we sought to replicate 
previous findings from Nettles and Millett (2006). Specifically, in line with their findings, we 
hypothesized that being male would be associated with higher levels of productivity (RP) (H12a; 
Figure 7). In contrast, we hypothesized that being female would be associated with faster degree 
progress (RRDP) (H12b; Figure 7). Regarding international students, we expected that being an 
international student would be associated with faster degree progress (RRDP (H13b; Figure 6). 
Mirroring Nettles and Millett’s  results, we did not anticipate any differences in productivity 







Student Success and Productivity: Relative Rate of Degree Progress (RRDP) 
Student success and productivity were measured in two ways. First, success was assessed 
by how quickly students were progressing towards their degree, relative to others in their 
department. Specifically, mirroring Nettles and Millett’s (2006) Rate of Progress metric, 
individuals were asked to select the most advanced stage they had achieved in their current 
degree (Table 2). For example, someone may have passed their preliminary examination but not 
completed all Ph.D. course-work. In this case, they selected “Preliminary Examination Passed” 
as this reflects a more advanced stage compared to “All Coursework Completed”. This produced 
department-stage pairings for each student, such as “Civil Engineering-Preliminary Examination 
Passed” Next, we calculated the median number of years individuals spent in the program for 
each of these department-stage pairing (Median Years). This provided an average, based on 
actual progress within the department, of how many years it takes to complete each stage. Using 
the median facilitated this, as the distribution for years in program for department-stage 
groupings may be skewed or contain outliers (Nettles and Millett, 2006). Finally, the Relative 
Rate of Degree Progress (RRDP) measure was calculated by dividing this department-stage 
median value by the time each individual spent in their degree program, matching for 
department-stage grouping (Years). Specifically, RRDP was calculated as: 
Relative Rate of Degree Progress = (Median Yearsds / Yearsids) 
Here, i = individual, d = department, s = stage of progress. RRDP values less than one 
represent slower progress relative to the average student in the same department and stage, 
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values greater than one represent faster progress, and values equal to one indicate that the 
individual is “on track” – taking the average number of years to reach a specific milestone in 
their department. The key advantage of the RRDP measure is that it assesses each individual’s 
progress relative to others within their same department and stage. In other words, because 
median years for each department-stage grouping is based on actual student progression it avoids 
arbitrary timeline assignments that may, in the real world, be inaccurate.  
 Importantly, Nettles and Millett’s (2006) Rate of Progress measure was adapted for our 
study. Specifically, Nettles and Millett’s measure focused on Ph.D. students. In contrast, RRDP 
must also take into account Master’s students. Thus, RRDP was adapted, based on the CoE’s 
degree descriptions and requirements as well as EGSAC input. RRDP thus has specific stages for 
each degree-type, students completed RRDP based on their degree program, and RRDP was 
calculated separately for each degree-type (Table 2).  
Student Success and Productivity: Relative Productivity (RP) 
The second way student success was assessed is through productivity, measured as the 
number of “products” or activities each individual produced / engaged in, relative to their time in 
the program and others in their department and degree program. Specifically, first, following 
Nettles and Millett (2006), students were asked, using a list of “products” and activities, to 
indicate how many they had produced or engaged in (Table 3). Importantly, while this list 
included typical research-focused items such as “Total number of first author published peer-
reviewed works” it also included broader items such as “Total number of internships you have 
completed”. Thus, this measure not only assessed an individual’s research productivity but also 
measured productivity in other key domains – taking into account that CoE career goals do not 
necessarily always hinge on research productivity, especially across degree-type and department. 
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Moreover, this list also includes “half-way” items such as “Total number of submitted first 
author works”. This helps take into account the fact that some achievements, for example 
publishing a manuscript, while taking effort and necessarily a mark of productivity, are 
sometimes based on factors outside of a student’s control, such as the difficulty of reviewers, 
whether a topic is considered “hot”, the “generosity” or determination of one’s advisor, and luck.  
 This provides an index of the total number of “products” an individual has completed 
(Total Productivity; TP). Next, mirroring the RRDP measure, this index was used to create a 
measure of productivity for each individual, relative to their years in the program and the 
productivity of others in their department. First, each student’s TP was divided by the number of 
years they had been in the program (Personal Productivity-Per-Year). This takes into account 
that those who have been in the program longer are likely to have accumulated more “products”. 
Next, for each department, the median number of “products” was divided by the median number 
of years students had spent in that department (Department Productivity-Per-Year). This 
provides an index for the average productivity of students in that department, and mirroring 
RRDP, uses the median to avoid skewed data. Importantly, mirroring RRDP, RP was calculated 
separately within each degree-type, thus taking into account the fact that different degrees may 
have different levels of productivity and program lengths. Lastly, each individual’s Personal 
Productivity-Per-Year was divided by Department Productivity-Per-Year. Specifically, where i = 
individual and d = department, RP was calculated as: 
Personal Productivity-Per-Year = (products and activitiesi / years in programi) 
Department Productivity-Per-Year = (median products and activitesd / median years in programd) 
Relative Productivity = (Personal Productivity-Per-Yearid  / Department Productivity-Per-Yeard) 
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Here, scores less than one indicate reduced productivity relative to departmental peers, 
scores over one indicate greater productivity, and scores of one represent productivity on-par 
with departmental peers. Mirroring RRDP, this metric provides an index of each student’s 
productivity, relative to their year and actual peer productivity. This metric therefore takes into 
account the fact that as students’ progress through their degree they are likely to accumulate 
accomplishments and that the speed of this accumulation may vary by department and degree.   
The Advisor/ Mentor Relationship: Mentor Functioning Scale, Overall Relationship Valence, 
Literature-Definition Mentor Identification Questions, and the Self-Defined Mentor 
Identification Question 
Advisor/mentor support was assessed using the Mentor Functioning Scale (MFS; Table 
4; Dreher and Ash, 1990; Tenenbaum et al., 2001; Tepper, 1996). The MFS is the most well 
developed and validated scale for assessing advisor/mentor support and consists of 19-items 
asking respondents to rate the extent to which their advisor/mentor engages in certain behaviors 
or displays certain attitudes. All items are rated on a 5-point scale where 1= Not at all, 2= To a 
small extent, 3 = To some extent, 4 = To a large extent, 5 = To a very large extent. Importantly 
for our purposes, and mirroring the broader literature on advisor/mentor support (Kram, 1985; 
Scandura and Viator, 1994; Sosik and Godshalk, 2000; Tenenbaum et al., 2001), the MFS 
contains two subscales designed to measure psychosocial and instrumental support, with total 
scores being the key metric (α = .93, α = .83, respectively; Tenenbaum et al., 2001). 
In addition to the MFS, we included items to assist in clarifying potential differences 
between advising and mentoring. Respondents were first asked if they were being advised by a 
faculty member (response options were ‘yes’ or ‘no’), which served to identify students with 
advisors. Importantly, all CoE graduate students are required to select and submit formal 
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acceptance by an advisor by the end of their first year. Respondents then rated their overall 
relationship with their advisor, from 0-10, with 0 labeled as ‘Negative’, 5 as ‘Neutral’, and 10 as 
‘Positive’. This provided data regarding the valence of the overall relationship (H4a and 4b). 
Respondents then completed the MFS questionnaire in reference to their advisor. Next, students 
indicated their level of agreement (i.e., Strongly Disagree, Disagree, Agree, Strongly Agree) with 
four elements often agreed to be key in defining a mentoring relationship in the literature (each 
assessed separately; Jacobi, 1991): 
• My relationship with my primary advisor: 
1. focuses on achievement or acquisition of knowledge. 
2. is reciprocal, where both advisor and advisee get emotional or tangible 
benefits.  
3. is personal in nature, involving direct interaction. 
4. emphasizes the advisor’s greater experience, influence, and achievement 
within a specific area.  
These items identified students with ‘Literature-Defined’ mentors. Specifically, responses 
to the four definitional items were dichotomized such that a student either agreed (i.e., Strongly 
Agree, Agree) or disagreed (Strongly Disagree, Disagree) that the item defined their relationship 
with their advisor. Then, we created a ‘strict’ definitional requirement such that a student’s 
advisor was considered a mentor if, and only if, the respondent agreed to four out of the four 
definitional items. Here, we labeled this type of mentor a Literature-Defined 4 (LD-4) mentor. In 
the same manner, we created a ‘less strict’ definitional requirement such that a student’s advisor 
was considered a mentor if the respondent agreed to four or three of the four definitional items. 
Here, we labeled this type of mentor a Literature-Defined 4/3 (LD-4/3) mentor. Lastly, students 
were asked if they considered their advisor a mentor (Strongly Disagree, Disagree, Agree, 
Strongly Agree). This item allowed us to identify students with a ‘Self-Defined’ mentor, an 
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advisor that the respondent considered a mentor, via the same dichotomous scaling used with the 
‘Literature-Defined’ items.  
Together, these questions allowed us to explicate key inquiries regarding advisorship and 
mentorship. For example, the questions “are you currently being advised” and “do you consider 
your advisor a mentor” provided information on: how many students have advisors; how many 
consider their advisors to be mentors; whether advisor and mentor relationships differ in their 
perceived psychosocial and/or instrumental support (H3); and whether having a mentor is 
impactful beyond having that individual be an advisor in regards to student success and 
productivity (H5). Similarly, the valence rating provided information on the overall valence 
students associated with their advisor/mentor relationship (H4a and H4b). Lastly, the Self-
Defined mentor item and Literature-Definition items, along with the associated methods of 
identifying mentors (i.e., LD-4 and LD-4/3), allowed us to compare and contrast results for 
mentors and advisors based on how these constructs are defined and operationalized. 
Specifically, we were be able to investigate potential differences across our results based on 
whether mentors were identified by students (Self-Defined mentor), a strict interpretation of the 
literature-definition of the mentor-mentee relationship (LD-4 mentor), or a less strict 
interpretation of the literature definition of the mentor-mentee relationship (LD-4/3 mentor).  
Depression: Patient Health Questionnaire – 9 (PHQ-9) 
The severity and prevalence of depression was assessed via the PHQ-9, a nine-item 
instrument based on the symptoms of a major depressive episode (DSM-IV; Table 5; American 
Psychiatric Association (APA), 1994; Spitzer et al., 1999). Respondents were asked to indicate 
the frequency of each of the nine symptoms over the past two weeks using a four-point scale: 0 – 
Not at all; 1 – Several days; 2 – More than half the days; 3 – Nearly every day. Responses were 
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used in two ways. First, using the total score (0-27) responses were used as a metric of severity, 
with higher scores associated with worse severity (Table 5; Kroenke and Spitzer, 2002). Second, 
using the total score a binary positive/negative screen for depression was created (i.e., total score 
≥ 10 for positive screen; Kronke and Spitzer, 2002).  
The PHQ-9 and its scoring metrics have been validated against other depression 
assessments in single studies (e.g., Henkel et al., 2004; Kroenke et al., 2001; Lowe et al., 2004; 
Martin et al., 2006) and in two recent meta-analyses (Manea et al., 2015; Moriarty et al., 2015). 
These consistently indicate that the PHQ-9 demonstrates good criterion validity (sensitivity: 80; 
specificity; 92), internal reliability (.86-.89), test-retest reliability (.84) and achieves similar 
performance regardless of administration mode (e.g., patient self-report, interviewer-
administered, touch screen computer; Fann et al., 2009). Importantly, the PHQ-9 and its metrics 
have been validated across sex (e.g., Kroenke et al. 2010), age (Klapow et al., 2002; Löwe et al., 
2004a, 2004b), and a range of racially and ethnically diverse samples (e.g., Adewuya, et al., 
2006; Gelaye et al., 2013; Huang et al., 2006; Husain et al., 1997; Husain et al., 2000; Liu et al., 
2011; Lotrakul et al., 2008; Martin et al., 2006; Patel et al., 2008; Wulsin et al., 2002; Yeung et 
al., 2008; Yu et al., 2012;). Lastly, the PHQ-9 has been used as the standard depression 
questionnaire in several nation-wide studies (e.g., US: Smith et al., 2007; Germany: Martin et al., 
2006; Australia: Pirkis et al., 2009); major health networks including the Veterans 
Administration (Desai et al., 2006), Department of Defense (Oxman et al., 2008), and the 
National Health Service (Kendrick et al., 2009); and the Healthy Minds Network assessment of 
mental health in US undergraduate and graduate populations (2007-present) – which provides a 
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key comparison sample for our study (Lipson et al., 2016)1. 
Anxiety: Generalized Anxiety Disorder-7 (GAD-7) 
Anxiety was assessed via GAD-7, a seven-item instrument derived from GAD symptoms 
(α = .92; Spitzer et al., 2006; DSM-IV; APA, 1994; Table 6). Mirroring the PHQ-9, respondents 
were asked to indicate symptom frequency, for the past two-weeks, using a four-point scale: 0 – 
Not at all; 1 – Several days; 2 – More than half the days; 3 – Nearly every day. Scores were 
assessed in two ways. First, using the total score (0-21) responses were used as a metric of 
severity, with higher scores associated with worse severity (Spitzer et al., 2006). Second, using 
the total score, a cut-off of 10 was used as a positive/negative screen (Spitzer et al., 2006).  
Although the GAD-7 was originally designed to assess GAD, and demonstrates 
acceptable sensitivity and specificity (0.89 and 0.82, respectively), it has also been shown to be 
useful as a screen for other anxiety disorders (Panic, Social Anxiety, and PTSD: sensitivity .77, 
specificity: 0.82; Kroenke et al., 2007). Similar to the PHQ-9, the GAD-7 has been validated 
across age and gender (e.g., Hinz et al., 2016) as well as in a range of racially and ethnically 
diverse samples (e.g., Donker et al., 2011; García-Campayo et al. 2010; Han et al., 2012; He et 
al., 2010; Konkan et al., 2013; Kujanpää et al., 2014; Lowe et al., 2008; Mills et al, 2014; 
Roberts et al., 2016; Rogers et al., 2012; Sidik et al., 2012; Tong, 2016). In addition, the GAD-7 
has recently (2013) become the standard anxiety measure for the Healthy Minds Network’s 
                                                 
1 The Healthy Minds Network is a research group based out of the University of Michigan which 
focuses on assessing and improving the mental and emotional well-being of young people 
(adolescents and adults). Their Healthy Minds Study is an annual web-based survey that has 
been examining mental health, service utilization, and other issues in undergraduates and 
graduate students since 2007. In 2016, Lipson et al., published data on prevalence rates for 
depression and anxiety in graduate students based on data from 9,872 Masters and 5,980 doctoral 
students across 81 US universities. Importantly, they used the same metrics used here (i.e., PHQ-
9 and GAD-7) which allows their data to serve as a direct comparison for our data.  
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assessment of undergraduate and graduate student’s (Lipson et al., 2016), again providing us a 
key comparison for our sample.  
Physical Health: SF-12v2 Total Score-Reversed 
Physical health was assessed via the total score of the SF-12 version 2 (SF-12v2), which 
consists of six questions (Table 7) assessing four components of physical health: general health, 
physical functioning, role-physical (i.e., ability to engage in and accomplish physical activities 
related to a role, such a work), and bodily pain (α = .89; Ware et al., 2002). The SF-12 is one of 
the most widely used measures of physical health and studies consistently demonstrate that it is 
reliable and valid across a range of diverse samples, with the SF-12v2 adapted to over 60 
languages (Andersen et al., 2007; Cheak-Zomora et al., 2009; Chum et al., 2016; Lam et al. 
2010, 2013; Montazeri et al., 2011; Ware et al., 2002). To ease interpretability, we used a reverse 
scoring of the SF-12v2 total score to allow the physical and mental health metrics to match on 
qualitative endpoints (i.e., higher scores indicate greater concerns). 
Perceived Social Support: Multidimensional Scale of Perceived Social Support (MSPSS) 
The MSPSS (Zimet et al., 1988) is one of most highly cited scales used to assess 
perceived social support and consists of 12-items rated on a 1-7 likert-type scale (1-strongly 
disagree to 7- very strongly agree; Osman et al., 2014). Notably, the MSPSS assesses all five 
support functions (i.e., emotional, instrumental, informational, companionship, and validation; 
Wills and Shinar, 2000; Table 8) across family, friends, and significant others – ensuring broad 
coverage of perceived support’s multifaceted nature. Total scores were used across our analyses 
with higher values reflecting more support (12-84; α = .91; Dahlem et al. 1991). Importantly, the 
reliability, validity, and structure of the MSPSS has been demonstrated across age, gender, race, 
ethnicity, and nationality (Aroian et al., 2010; Bagherian-Sararoudi et al. 2013; Canty-Mitchell 
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and Zimet, 2000; Cecil et al., 1995; Clara et al. 2003; Dahlem et al. 1991; Denis et al., 2015; 
Duru 2007; Edwards et al. 2004; Eker et al., 1995; Kazarian and McCabie, 1991; Nakigudde et 
al., 2009; Osman et al., 2014; Ramaswamy et al., 2009; Rizwan et al., 2009; Stewart et al. 2014; 
Tonsing et al., 2012; Vainganker et al., 2012; Wongpakaran et al. 2011; Zimet et al., 1988).  
Identity: International Students and Gender 
 A dichotomous variable for I/D student status was created based on responses to the 
question, “Are you an international student?” with response options consisting of ‘Yes’ 
(international student) and ‘No’ (domestic student). Similarly, a dichotomous variable was 
created for gender identity (male or female) based on responses to the question, “How do you 
describe yourself?” with response options consisting of: male, female, trans male/ trans man, 
trans female/trans woman, genderqueer/gender non-conforming, different identity (please 
specify), and rather not say. This gender identity question follows recommendations from the 
UCLA School of Law’s Gender Identity in U.S. Surveillance (GenIUSS) group – a multi-
disciplinary and multi-institutional group of experts created to study and advance measurement 
of gender identity, especially in regards to gender minorities, at a population-based scale (The 
GenIUSS Group, 2014). A dichotomous gender identity variable was created as our sample 
consisted of only one individual identifying as a trans male/trans man, three identifying as 
genderqueer/gender non-conforming, and 18 responding “rather not say”. This variable was 
created such that respondents identifying as male were labeled as male and those identifying as 
female were labeled as female.  
Survey, Data Collection, and Survey Promotion  
Survey methodology followed IRB approved methods (IRB #16690). Specifically, the 
survey was hosted and administered online by Qualtrics, consisted of at most 140 questions 
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(some responses prompted additional questions, thus the number of questions varied based on 
participant response) and typically took between 15 and 25 minutes to complete (see Appendix B 
for the full survey; the questions and content covered herein are a subset of the full survey). 
Leveraging Qualtrics dynamic web-suite, participants were be able to complete the survey on a 
personal computer or any internet-enabled mobile device (e.g., phone, tablet) as well as begin, 
stop, and jump-back into the survey from any device at any time – allowing for flexibility of how 
and when participants completed the survey - increasing the potential for full responses.  
Potential participants were recruited via email during the response collection period: 
April 10, 2017 – midnight of April 24, 2017 (dates chosen to avoid Spring Break, March 18-26, 
and exams, May 5–12). Specifically, on April 10th EGSAC sent an email to all graduate students 
in the CoE via Qualtric’s secure system explaining the survey rational, time commitment, 
completion deadline, and a link to the survey. All students were contacted via official Illinois 
email addresses, which were already held by the CoE and did not need to be collected. 
Importantly, all responses were anonymous; emails were not linked to responses and all 
responses were coded with unique non-identifiable ID’s. Based on this solicitation email, 
students self-selected to participate. Voluntary consent was obtained before the survey started by 
individuals clicking a box stating they understood the survey, issues of confidentiality and 
privacy, and risks and benefits of participation. Once the survey started, participants were 
reminded that they could end participation at any time by leaving the webpage. Following our 
previous survey’s methods, email reminders were sent throughout the collection period. 
Specifically, using Qualtrics’ response assessment tools, reminders were sent to non-starters and 
non-completers. These reminders included a survey link and a shorter explanation and were sent 
every two-three days with two messages on the final day – thus students were reminded at the 
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start, middle, and end of the collection period. This timeline follows evidence indicating that 
reminders every two-three days yield higher response rates (Schaefer and Dillman, 1998). As 
expected, this strategy produced spikes in survey completion after each reminder.   
Some questions in our survey were related to sensitive content (e.g., depression). 
Throughout the survey information for mental health resources on and off campus (e.g., 
Counseling Center, 24hr National Crisis Line) was displayed at the bottom of the page. 
Participants were fully informed that participation was anonymous and that the research team 
could not link responses to individuals and were thus unable to assist in any way based on 
responses. In this context, the most distressing question is likely the PHQ-9 self-harm question 
(“Thoughts that you would be better off dead or of hurting yourself in some way” – Responses: 
Not at all, Several days, More than half the days, Nearly every day). If participants did not select 
“Not at all”, the survey reminded them of the anonymous nature of the survey, the inability of 
research staff to provide assistance, and displayed and encouraged them to use and/or save the 
displayed mental health resource information. These steps were approved by the IRB.  
To increase participation rates several steps were taken to promote this study. First, 
EGSAC sent CoE graduate students a “heads-up” email indicating that a revised version of the 
Spring 2016 survey would be sent on April 10th, 2017. Research demonstrates that these type of 
pre-notifications can lead to higher response rates (Cook et al. 2000). Second, EGSAC promoted 
the survey via its social media accounts. Lastly, each department’s Graduate Student Advisory 
Committee promoted the survey within their own department via emails, physical flyers, and 
electronic flyers on info-boards. Importantly, all promotional material indicated EGSAC’s desire 




The Structure of Illinois’ Graduate College of Engineering Program 
Illinois’ Graduate CoE Program is composed of 11 departments (Table 9) and six primary 
degrees (i.e., Combined Bachelor’s/Masters, Professional Master’s, Master’s + Thesis, Joint 
Degree–Master’s, Doctoral, and Joint Degree–Doctoral). These six degrees can be couched 
within three broader degree-types based on their requirements, general goals (i.e., terminal 
degree, career in academia versus outside of academia), and length. Specifically, Professional 
Masters and Joint Degree–Master’s are similar in that they are terminal Master’s degrees, have 
similar coursework requirements, take one-to-four years to complete, and do not require theses – 
thus, these can be considered Master’s Without Thesis degrees (MWOT). Master’s + Thesis and 
Combined Bachelor’s /Master’s degrees are similar to MWOT degrees in that they can be (but 
are not necessarily) terminal Master’s degrees, require similar coursework, and typically take 
two-to-five years. In contrast, these degrees require a thesis to complete – thus, these can be seen 
as Master’s With Thesis degrees (MWT). Lastly, the Doctoral and Joint Degree–Doctoral 
degrees are both Doctoral degrees, require similar coursework, typically take four-to-seven years 
to complete, and require a thesis – thus, these are Doctor of Philosophy degrees (PHD).  
 While each of these degree-types is housed within the CoE, each has unique requirements 
and goals and thus students are likely to have unique experiences based on degree-type. For 
example, the mentor-mentee relationship is traditionally linked to a thesis, especially a doctoral 
thesis. Given that the thesis requirement varies across degree-types the nature of the relationship 
between students and their advisor and/or mentor is likely to vary. In addition other key 
differences between the degree-types such as length, focus on research (i.e., more heavily 
emphasized in the PHD, followed by MWT, and then MWOT), and career goals (i.e., MWT’s 
and MWOT’s are more likely to be focused on careers outside of academia whereas PHD’s may 
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be more evenly split or more focused on careers in academia) coalesce to demonstrate that our 
results would be best considered in reference to degree-type. Thus, our metrics were calculated 
and our hypotheses were tested within each degree-type (PHD, MWT, MWOT) separately. This 
not only expanded on the relatively sparse literature on potential differences between Doctoral 
and Master’s programs but provided more nuanced and targeted insight to the CoE.  
Participants and Sample Overview  
Participants were recruited from Illinois’ CoE Graduate Program, which in Spring 2017 
was composed of 3,357 students. This is in line with the number of CoE graduate students 
enrolled during our previous survey (2,996) and matches the college’s year-over-year growth 
trend (Figures 8 and 9). A total of 1,073 (31.96% of the CoE) started the survey, 965 (28.74% of 
the CoE) consented to participate, and 809 (24.09% of the CoE) completed the full survey. There 
was no significant difference between those who did and those who did not complete the survey 
based on degree-type, gender, or I/D student status. This level of response is in line with our 
Spring 2016 survey and reflects rates from similar surveys (i.e., 3.3% - 62.7%; Lipson et al. 
2016). Moreover, these response rates were achieved without incentives due to concerns 
regarding anonymity (i.e., participants had to de-identify to receive incentives) and the undue 
burden placed on international students (e.g., paying taxes on incentives).  
 In total, six outliers were removed from the total dataset of 809 participants, one from 
PHD, two from MWT, and three from MWOT students. Initial outlier candidates were identified 
by computing a Mahalanobis Distance metric (MD), a standard method of outlier detection in 
multivariate space (Hodge and Austin, 2004), for each participant based on all the dimensional 
variables assessed in our hypotheses (i.e., mental health concerns, physical health concerns, 
perceived social support, advisor/mentor instrumental support, advisor/mentor psychosocial 
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support, RP, and RRDP). Then, following standard outlier detection guidelines, we identified all 
MD measurements with a probability at or below .001 (Hodge and Austin, 2004). Participants 
identified as outliers via MD were then manually assessed at two levels: 1) item level and 2) 
measure total scores. This allowed participant responses to be reviewed for responses that were 
likely mistakes, false, or true outliers (e.g., being in a Master’s program for seven or more years, 
36+ publications in two years as a Master’s student). This process also allowed us to review 
participant responses within the context of their other responses (e.g., someone high in anxiety is 
also likely to be high in depression) and their peer’s responses (e.g., being very high in relative 
productivity partly due to peers being, on average, less productive). Overall, one participant was 
removed as an outlier due to relatively high scores on our mental health variables, one was 
removed due to their individual item responses regarding productivity (i.e., this individual maxed 
out most productivity metrics), two were removed due to their “years in program” response 
being either a mistake, false, or true outliers (see example above), and two were removed due to 
their high RP scores.  
 Participants generally matched the CoE population in regards to degree-type, department, 
gender, and I/D student status (Table 1) – with these similarities also occurring within each 
degree-type2. Specifically, mirroring the CoE our sample was 54% PHD students (CoE: 52%), 
22% MWT students (CoE: 23%), and 24% MWOT students (CoE: 25%). Regarding gender, our 
sample generally captured the 75%/25% split between males and females in the CoE, although it 
did slightly over sample females across all degree-types, with the male/female split in our PHD 
sample being 74%/26% (CoE: 78%/22%), MWT’s being 69%/31% (CoE: 76%/24%), and 
                                                 
2 Exact numbers for CoE MWT and MWOT students were not available as thesis track and non-
thesis track students are recorded under the same academic code within the CoE. Numbers used 
here were imputed using data from the CoE, the Illinois Division of Management Information, 
and estimates from the Executive Director of the CoE’s Graduate Programs.  
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MWOT’s being 69%/31% (CoE: 74%/26%). Participation in our survey also generally mirrored 
the I/D student split across degree-types, although it did oversample domestic PHD students and 
international MWOT students, with the I/D split in our PHD sample being 58%/42% (CoE: 
65%/34%), MWT’s being 60%/40% (CoE: 60%/40%), and MWOT’s being 79%/21% (CoE: 
74%/26%). These gender and I/D ratios echo those seen in graduate engineering programs at the 
national level (Yoder, 2016), potentially increasing the generalizability of our results.   
Our sample also generally reflected the departmental breakdown of the CoE, although it 
did oversample students from Civil and Environmental Engineering (Sample: 25%; CoE: 20%) 
and under-sampled students from Computer Science (Sample: 14%; CoE 20%). Lastly, our 
sample mirrored the expected number of enrollment years within degree-type, with PHD 
students being enrolled for one-to-seven years and MWT as well as MWOT students indicating 
enrollment lengths of one-to-four years. More precisely, we see that in the PHD program first 
years represent the largest share of our sample (27%) with shares decreasing at a steady rate till 
the seventh year (4%). In contrast, in the MWT programs we see first and second years 
accounting for the majority of students (52% and 42% respectively) and a similar skew in the 
MWOT program where first years represent 75% of the sample and second years represent 22% 
of the sample. Importantly, these variations are in-line with degree expectations. Specifically, 
PHD students have a 40-60% dropout rate nationally (Cassuto, 2013; Council of Graduate 
Schools Completion Project; 2008; Patterson, 2016) and thus we see lower numbers as students’ 
progress in years. For MWT students, while the degree can take up to five years it is designed to 
be completed in one-to-two years (Graduate Degree Programs, n.d.). Similarly, while the 
MWOT can take up to four years, it is designed to be completed in one year (Graduate Degree 
Programs, n.d.). Thus, our sample generally reflects expected timelines within each degree-type.   
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Initial Data Analyses  
Initial main analyses were conducted in SPSS 24 and fell into three categories: 
descriptive; framework-based hypothesis testing; and non-framework-based hypothesis testing.  
Descriptive statistics (e.g., frequencies, correlations, means, prevalence rates) were 
generated to gain an understanding of the dataspace and bivariate relationships between variables 
as well as to determine similarity between our data and data from the CoE and national datasets 
(e.g., does our sample mirror gender ratios for the CoE and engineering nationally).   
Framework-based hypotheses were tested via hierarchical linear regression. Initially, two 
equations were planned, one with Relative Rate of Degree Progress (RRDP) as the dependent 
variable and one with Relative Productivity (RP). This allowed us to assess for potentially 
differential relations based on different dependent variables and test our identity hypotheses 
(H12a, H12b, H13a, H13b). All initial regression analyses tested the overarching framework 
(Table 10, Figure 1). In the first step, main effects for gender and student status were entered. 
Gender and student status were dummy coded male (0) vs. female (1) and domestic (0) vs. 
international (1), respectively. The second step included main effects for mental health concerns 
(a composite measure based on summed z-scores for PHQ-9 and GAD-7 total scores used to 
increase the power of our model and focus on overall mental health), physical health concerns 
(SF-12v2 Total Score-Reversed), perceived social support (MSPSS total score), instrumental 
advisor/mentor support (MFS-Instrumental total score), and psychosocial advisor/mentor support 
(MFS-Psychosocial total score). Lastly, the third step included six hypothesized interactions 
between these constructs. To increase interpretability and reduce multicollinearity, centered 
independent variables were used, including for creating interaction terms (Aiken and West, 
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1991). These analyses were conducted within each degree-type (i.e., PHD, MWT, MWOT) 
separately.   
Non-framework-based hypotheses were tested via t-tests  (H3, H4b, H5) and via chi-
square tests (H4a). Where appropriate due to unequal variance Welch’s t-test was used (Ruxton, 
2006).  Non-framework-based hypotheses, in addition to being conducted separately within each 
degree-type, were also conducted separately based on different operationalizations of ‘mentor’ 
(i.e., Self-Defined, LD-4, and LD-4/3).  
Importantly, our study as a whole considers a large number of statistical inferences and 
therefore incurs an increased family-wise error rate (FWER) and thus an increased chance of 
making Type I errors (Tukey, 1953). We corrected for these multiple comparisons via a 
Bonferroni Correction (Dunn, 1961) wherein the desired overall alpha value (α) is divided by the 
number of statistical inferences tested (m). Here, we set our desired alpha to .05 and divide this 
by our total number of statistical inferences, m (i.e., 1,977), which identifies our new α as 
.000025. Thus, throughout our analyses statistical tests resulting in an α value below .000025 are 
considered statistical significant.  
To facilitate interoperability and connection to current and future literature our results, 
both in-text and in our tables, provide several pieces of information. First, given the large 
number of statistical inferences, and thus small corrected α value, we provided and largely 
focused on effect sizes such as Cohen’s d (Cohen, 1992), the Pearson correlation coefficient 
(Cohen, 1992), and  (Neiminen, Lehtiniemi, Vähäkangas, Huuski, and Rautio, 2013; Rosenthal 
and DiMatteo, 2001).  These not only provide an easy metric to compare effects across studies 
but also facilitate the interpretation and substantive significance of our results. Second, we 
regularly provided the numerical data necessary to determine effect sizes, especially Cohen’s d 
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(i.e., means, standard deviation, and sample sizes). Given that we conducted 1,977 statistical 
tests we often focus on broader trends and insights to provide greater clarity regarding our results 
(e.g., an overview, such as noting that Cohen’s d’s ranged from small-to-medium, may be given 
for a group of effect sizes). Providing the numerical data necessary to determine effect sizes 
facilitates greater transparency and precision for future investigators without inundating others 
with results for each of the 1,977 tests conducted. Lastly, for p-values above .05 we provide the 
exact p-value and for all other values we indicate whether the p-value is below .05, .01, .001, or 
below our FWER corrected p-value of .000025. Thus, we provide readers and future researchers 
with the necessary information to directly and easily compare our results to the those found in 
the broader literature and future studies, empowering others to build directly from the foundation 

















Descriptive Results  
Mean differences in model variables across degree-type and identity status  
To examine whether mean differences on model variables existed across degree-type and 
identity status independent t-tests were conducted and effect sizes were calculated via Cohen’s d 
(Cohen, 1992). These analyses demonstrated relatively consistent results across both degree-type 
and identity (i.e., gender and I/D student status; Table 11) with the modal result being no 
significant or meaningful difference (i.e., Cohen’s d’s typically less than a small, d = .20, effect). 
Despite this, some significant differences and broader trends were found. 
At the degree level we saw no significant mean differences between PHD, MWT, and 
MWOT students in mental health (i.e., depression, anxiety, or overall mental health3), physical 
health, advisor/mentor psychosocial support4, advisor/mentor relationship valence ratings, 
                                                 
3 The PHQ-9 and GAD-7 were strongly positivity related across degree-types and identity 
subgroups (r’s range from .624-.858, all p’s < .000025) increasing our confidence in creating a 
“mental health concerns” variable to increase power in our framework-based regressions and 
focus on overarching mental health (Tables 12 - 20).  
 
4 Previous studies conducted using the MFS have not reported diverse samples (Lunsford, 2012; 
Paglis et al., 2006; Schlosser et al., 2001; Tenenbaum et al., 2001). Given that our sample 
included approximately 65% international students we conducted analyses to ensure that the 
psychosocial and instrumental factor structure was evident and replicated across groups. This 
analyses was further extended to investigate all of our sub-samples (i.e., international students, 
domestic students, male students, female students, PHD students, MWT students, and MWOT 
students). Given the comparatively novel nature of our sample, exploratory factor analyses, 
which allowed us to examine factor structures without being confined to a specific solution, were 
conducted using SPSS’s (24.0.0.0) principal component extraction method (Ferrando and 
Lorenzo, 2000). Across all sub-samples (e.g., international and domestic) orthogonal (e.g., 
Varimax, Quartimax, Equimax) and oblique (e..g, Promax, Direct Oblimin) rotations produced 
similar results, with both the psychosocial and instrumental factors replicating. Next, using R (R 
Core Team, 2014) and the psych package (Revelle, 2015) we calculated Tucker’s Index of Factor 
Congruence (Tucker Index), which is a well validated tool used to determine the degree of 
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satisfaction with advisor/mentor support, perceived social support (MSPSS), RP, or RRDP. 
Interestingly, however, we found a trend within metrics related to advisor/mentors and student 
success/productivity such that PHD students often demonstrated higher means than MWT 
students who, in turn, tended to have higher mean scores than MWOT students. This trend was 
most clearly seen in the significant differences between degree-types for advisor/mentor 
instrumental support and TP (Total Productivity). While non-significant, this trend can also be 
seen in regards to satisfaction with advisor/mentor instrumental support, advisor/mentor 
psychosocial support and satisfaction, advisor/mentor relationship valence ratings, and RRDP – 
with effect sizes ranging from minimal (e.g., .10 for PHD – MWOT psychosocial support 
satisfaction) to near medium (e.g., .47 for PHD – MWOT psychosocial support).  
Interestingly, this trend is up-ended in our RP metric of student success, which takes into 
account peer productivity and years in program. Here, we found that MWOT students were, on 
average, more productive than PHD students (MWOT: M = 2.10, SD = 4.12; PHD: M = 1.34, 
SD = 1.55) and that PHD students were in turn, on average, more productive than MWT students 
(M = 1.03, SD = .94) with both results evidencing a small effect size (d = .24). This may suggest 
that the TP metric is inflated by not taking into account peer productivity and year in program. 
 Identity level results tended to mirror degree-level results. In line with this, the only 
meaningful differences found in regards to identity were in reference to TP and RP between I/D 
students. Specifically, we found that domestic students tended to be more productive compared 
                                                                                                                                                             
similarity between factor loadings across samples or sub-samples (Lorenzo-Seva and ten Berge, 
2005). For Tucker’s Index, values above .85 are considered to reflect fair similarity, with values 
over .95 indicating equality (Lorenzo-Seva and ten Berge, 2005). Tucker Index values for our 
sub-samples ranged from .93 to 1.00, indicating that the factor structures for the psychosocial 
and instrumental factors were nearly identical across all sub-samples. Thus, these results indicate 




to international students. This was evidenced by a a significant and near-large effect size (d = 
.76) in MWT student TP, a non-significant medium effect size (d =.63) in MWT student RP, and 
a small non-significant effect in MWOT student RP (d = .26). Importantly, these effects 
remained after removing productivity items that international students may be prohibited, 
disincentivized, or less likely to obtain compared to domestic students (e.g., 
scholarships/fellowships, internships, awards) due to their international student status (e.g., 
international students may be prohibited from obtaining some scholarships or awards).  
Correlations between model variables across degree-type and identity status.   
Interestingly, the various measures of success in our study (i.e., RRDP and RP) 
demonstrated different nomological nets with these varying across degree-type and identity. 
Summary of RRDP (Relative Rate of Degree Progress) correlations 
At a degree-level analysis, RRDP demonstrated negligible (i.e.,  r < .10) and non-
significant correlations with almost all of our constructs of interest (Tables 12-20). Based on 
these results we treated RP and RRDP as unique dependent variables in our framework-based 
regressions. Importantly, construct relationships with RRDP may be masked in part due to low 
variation in RRDP scores (i.e., means are approximately 1.00 with SD’s ranging from .27 - .70). 
Additional information regarding RRDP correlations can be found in Appendix C. 
Summary of RP (Relative Productivity) correlations 
In general, RP’s relations with other constructs showed greater variation than RRDP’s 
(Tables 12-20 for in depth results; Table 21 for an overview of RP correlations across all degree-
types and identity groups). First, RP consistently demonstrated a significant positive relationship 
with TP with large-to-very-large effects (i.e., r’s = .551 - .728). This indicates that while RP and 
TP are intimately related, as would be expected given that RP is based, in part, on TP, they also 
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appear to have unique measurement characteristics. Beyond these results, we found trends 
unique to degree-type and identity. Specifically, in MWT students RP was positively related, 
with small effects (i.e., r’s = .173 - .252) to the advisor/mentor relationship (i.e., instrumental 
and psychosocial support, satisfaction with these types of support, relationship valence, defining 
an advisor as a mentor), with this being generally true regardless of gender or student status5. 
This indicates that among MWT students better advisor/mentor relationships are associated with 
higher, on average, productivity. In addition, we also see that student mental and physical health 
concerns, are negatively related to RP with small effects (i.e., r’s = -.120 to -.336) with this being 
especially true for specific sub-groups, including international PHD students, male and female 
MWT students, and domestic MWT and MWOT students. These results indicate that greater 
mental or physical health concerns are associated with, on average, lower levels of productivity.  
Summary of advisor/mentor instrumental and psychosocial support correlations 
Advisor/mentor instrumental and psychosocial support demonstrated relatively consistent 
correlation patterns across all groups (Tables 12-20 for in depth results; Table 22 for an overview 
of instrumental support and Table 23 for an overview of psychosocial support). Specifically, we 
consistently see that both instrumental and psychosocial support are negatively related to mental 
as well as physical health concerns, typically with a small effect (i.e., r’s ~ - .20), indicating that 
                                                 
5 Male MWT students demonstrated numerous relations between RP and other constructs. 
Importantly, however, for many of these relations female MWT students demonstrated similar, 
albeit smaller, correlations. For example, both male and female MWT students exhibited positive 
correlations between RP and advisor/mentor instrumental support (r = male: .239, p  <  .05; 
female: r = .203, p  > .05), advisor/mentor relationship valence (male: r = .267, p < .01; female: 
r = .202, p  > .05), and self-defining their advisor as a mentor (male: r = .262, p <.01; female: r 
= .262, p  > .05). In contrast, male, compared to female MWT students, demonstrated much 
larger and positive relationships between RP and advisor/mentor psychosocial support (r = .266, 
p  < .01; female: r = .121, p  > .05), satisfaction with advisor/mentor instrumental support (male: 
r = .230, p < .05; female: r = .018, p  > .05), and defining their advisor as a mentor via literature-
definition (r = .246, p < .01; female: r = -.029, p  > .05). 
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individuals with higher levels of instrumental and/or psychosocial support also tend to have 
lower levels of mental and/or physical health concerns. In addition, both instrumental and 
psychosocial support are positively, and typically significantly (i.e., p’s <.000025), related to 
satisfaction with these types of support, valance ratings for advisor/mentor relationships, and self 
as well as literature defined identifications of mentorship. These effects are generally large (i.e., 
r’s > .50) to very-large (i.e., r’s > .70) and indicate that positive advisor/mentor relations tend to 
be positive across numerous domains.   
Summary of Self-Defined mentor and literature-defined mentor metric correlations 
Dimensional Self-Defined and Literature-Defined mentor metrics (i.e., Strongly 
Disagree, Disagree, Agree, and Strongly Agree) were significantly positivity related across 
degree-types with large effects (PHD: r = .580; MWT: r = .578; MWOT: r = .549; p’s < 
.000025) indicating substantial similarity between these metrics (Tables 12-20 for in depth 
results; Table 24 for an overview of Self-Defined correlations and Table 25 for an overview of 
Literature-Defined). At the same time, these correlations also indicate that these 
operationalizations maintain unique aspects.  Beyond this, correlations for mentor identification 
generally mirror those seen in advisor/mentor instrumental and psychosocial support. First, we 
see that both Self-Defined mentor and Literature-Defined mentor metrics were negatively, and 
often significantly, related to mental as well as physical health concerns across degree-types, 
although larger effects are seen among MWT students (i.e., r’s = -.390 to -.518) – indicating that 
the more advisors were identified as mentors the lower levels of health concerns were. Then, 
both Self-Defined and Literature-Defined metrics were positively, and typically significantly, 
related to advisor/mentor psychosocial and instrumental support, satisfaction with support, and 
valence ratings for advisor/mentor relationship – with typically large effect sizes (i.e., r’s > .50) . 
 
 48 
Interestingly, we also see that instrumental and psychosocial support are consistently more 
strongly related to the Self-Defined metric compared to Literature-Defined. These results may 
indicate that while instrumental and psychosocial support are important to both 
operationalizations of ‘mentor’, they may be relatively more important for students self-concept 
of ‘mentor’.  
Mental Health Screens  
Prevalence of positive depression screens across subgroups and mentor definitions  
 Analyses of positive screens for depression (i.e., PHQ-9 scores => 10; Kronke and 
Spitzer, 2002) indicated that 16.6% of PHD, 17.4% of MWT, and 21.6% of MWOT students 
screened positive for depression (Table 26). In addition, across all our degree-types we 
consistently see differences between having and not having an advisor or mentor – regardless of 
how ‘mentor’ is defined (i.e., Self-Defined, LD-4, LD-4/3), with advised/mentored students 
having a lower prevalence rate of positive depression screens. We also see some differences 
looking at identity. In PHD students we see no real difference between males (15.9%) and 
females (15.6%) for positive screens and a small difference for student status, with domestic 
students evidencing slightly more positive screens compared to international students (domestic: 
17.8%, international 15.6%). In MWT students, contrary to literature-based expectations for 
depression and gender (SAMHSA, 2017) we see a higher percentage of males being screened 
positive for depression (male: 20.0%, female: 10.9%), with this difference reversed in MWOT 
students (male: 18.3%, female: 29.3%). In MWT students we also see a higher percentage of 
international, compared to domestic students, screening positive for depression (international: 
19.8%, domestic: 13.9%), but no difference in MWOT I/D students (international: 21.3, 
domestic: 22.5%).  
 
 49 
Prevalence of positive anxiety screens across subgroups and mentor definitions 
Similar results are seen for analyses of positive anxiety screens (i.e., GAD-7 scores => 
10; Spitzer et al., 2006). When looking at degree-type overall our results indicated that 14.7% of 
PHD, 12.9% of MWT, and 13.2% of MWOT students screened positive for anxiety (Table 27). 
Again, mirroring what we saw in regards to depression, across all degree-types we consistently 
found differences between having and not having an advisor or mentor – regardless of how 
‘mentor’ is identified (i.e., Self-Defined, LD-4, LD-4/3), with advised/mentored students having 
a lower prevalence rate of positive anxiety screens. We again also see some differences based on 
identity - with these generally mirroring what we saw regarding depression screens. In line with 
literature-based expectations, in both the PHD and MWOT students, females evidenced a greater 
prevalence of positive anxiety screens (PHD: males: 13.6%, females: 15.6%; MWOT: males: 
9.2%, females: 22.4%). This was reversed for MWT students (males: 15.8%, females: 7.3%). 
Again, similar to depression screens, domestic PHD and MWOT students had a greater 
prevalence of  positive anxiety screens (PHD: international: 12.8%, domestic: 17.3%; MWOT: 
international: 12.7%, domestic: 15.0%), with this trend being reversed in MWT students 
(international: 13.2%, domestic: 12.5%).  
Overall, these results indicate that, at least in the respondent sample, a sizable share of 
CoE graduate students (i.e., 12.9% - 21.6%) appear to be struggling with depression or anxiety - 
with rates varying by degree-type and identity.  
Non-Framework-Based Hypotheses 
Non-framework-based hypotheses were tested via t-tests  (H3, H4b, H5) and via chi-
square tests (H4a). Where appropriate due to unequal variance Welch’s t-test was used (Ruxton, 
2006). Effect sizes were calculated via Cohen’s d (Cohen, 1992).  Non-framework-based 
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hypotheses, in addition to being conducted separately within each degree-type, were also 
conducted separately based on different operationalizations of ‘mentor’ (i.e., Self-Defined, LD-4, 
and LD-4/3).  
Results for Hypothesis 3 
In H3 we hypothesized that mentors, compared to advisors, would be rated as providing 
similar levels of instrumental support but significantly more psychosocial support. Similar results 
were found across degree-type and definitions of mentor (i.e., Self-Defined, LD-4, LD-4/3; 
Table 28). Specifically, mentors were consistently rated as providing significantly more 
instrumental and psychosocial support (all p’s <.000025). Thus, we rejected the hypothesis for 
instrumental support and confirmed the hypothesis for psychosocial support. Effect sizes for both 
instrumental and psychosocial support were large, with d’s ranging from .89 – 1.98, with 15/18 
being over 1.00. In line with our correlations, which demonstrated that instrumental and 
psychosocial support tend to be more strongly related to Self-Defined compared to Literature-
defined metrics, effect sizes for LD-4 mentors tended to be smaller  (d range: .89-1.30) compared 
to Self-Defined (d range: .96-1.98) and LD-4/3 mentors (d range: 1.19-1.52). Although statistical 
significance did not hold across identity groups effect sizes held (all d’s > .80) - thus, results 
were consistent across degree-type, definitions of mentor, and identity.  
Results for Hypothesis 4a and 4b 
In H4a we hypothesized that negative, neutral, and positive overall relationship ratings 
would be found for both advisors and mentors. Valence domains (i.e., negative, neutral, and 
positive) were created by trichotomizing the dimensional relationship valence scale (i.e., 0-10, 
with 0 labeled as ‘Negative’, 5 as ‘Neutral’, and 10 as ‘Positive’) into negative (0 - 3), neutral (4 
- 6), and positive (7 - 10) domains.  
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 Regarding advisors, negative, neutral, and positive relationships were found across 
degree-type (i.e., PHD, MWT, MWOT) definition method (i.e., Self-Defined, LD-4, LD-4/3; 
Table 29), and identity. Thus, our hypothesis was confirmed for advisors. Regarding mentors, 
results varied by how mentor was defined and degree-type. Using the Self-Defined method, 
positive and neutral relationships were reported across degree-type and one negative relationship 
was reported in each degree-type (i.e., one PHD student indicated a negative overall relationship 
with their Self-Defined mentor, with the same being true for MWT and MWOT students; 0.3% 
of PHD students, 0.8% of MWT, 1.3% of MWOT). These results were statistically significant 
(i.e.,  p’s < .000025). Similar results were found when defining mentor via the LD-4/3 method. 
Here we found five negative mentor relationships for PHD students (1.5% of students; p < 
.000025) and three for MWT students (2.3% of students; p < .000025), but zero for MWOT 
students (p < .001). In contrast, using the LD-4 method, no negative mentor relationships were 
found in any degree-type. Thus our hypothesis was fully confirmed for the Self-Defined method, 
partially confirmed for the LD-4/3 method, and rejected for the LD-4 method.  
Given the small number of students reporting negative mentoring relationships it is 
unsurprising results did not hold across identity. In total, across degree-type and mentor 
definitions ten students reported a negative relationship with their mentor. Importantly, there was 
no clear clustering of students based on demographics such that only one group was reporting 
negative mentor relationships. Specifically, these ten individuals were composed of seven males, 
three females, five international, and five domestic students. In contrast, we do see a pattern 
across our main constructs of interest. Specifically, 6/10 were found within the PHD sample, 
3/10 in the MWT, and 1/10 within the MWOT sample. Moreover, based on within-degree data, 
9/10 were below average in their rating of instrumental support and 10/10 were below average 
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for their rating of psychosocial support - with the majority of these students being near the floor 
for these scales. Mirroring this, we see that 7/10 and 8/10 were dissatisfied with the support they 
were receiving from their mentors, instrumental and psychosocial respectively. Regarding health, 
5/10 screened positive for depression, 4/10 screened positive for anxiety, and 7/10 indicated 
greater physical health concerns compared to their peers. Regarding RP and RRDP, 6/10 were 
less productive (RP) than their peers while only 2/10 were progressing towards their degrees 
more slowly compared to their peers (RRDP), with the majority (6/10) being on-track. Thus, 
students with negative mentoring relationships also appear to have numerous other concerns. 
For H4b we hypothesized that the mean valence rating for overall mentor relationships 
would be significantly more positive (i.e., higher) than that for advisors. Similar results were 
found across degree-type and across definitions of mentor (i.e., Self-Defined, LD-4, and LD-4/3; 
Table 30). Specifically, mentor relationships, compared to advisors, were consistently rated as 
more positive (p’s <.000025), confirming our hypothesis. Effect sizes ranged from moderate-to-
large (d’s: 0.67 – 1.88), with 7/9 being large (.87-1.88). In line with our correlations, which 
indicated that relationship valence is more strongly associated with Self-Defined compared to 
Literature-Defined metrics, and results for H3, effect sizes for LD-4 mentors tended to be smaller 
(d range: .67 - .87) compared to Self-Defined (d range: .99-1.88) and LD-4/3 mentors (d range: 
.95-1.24). Mirroring results for H3, results held across identity in regards to effect size but not 
statistical significance (i.e., d’s > .60).  
Results for Hypothesis 5 
In H5 we hypothesized that students who identified their advisor as a mentor would have 
significantly higher levels of success (RRDP) and productivity (RP). Results demonstrated no 
significant or meaningful differences in RRDP between students with advisors and mentors 
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regardless of degree-type or mentor definition method (p’s = .244-.892; d’s = .00 - .19; Table 
31). Similar results were found across gender and I/D splits.  
Regarding RP, students who considered their advisor a mentor, had, on average, higher 
RP than students who did not consider their advisor a mentor, with the significance and size of 
this effect varying by degree and mentor definition. Specifically, when using the Self-Defined 
method, this result was significant for MWT students (p < .000025) but not for PHD (p = .002) 
or MWOT (p = .051) students. Mirroring this, effect sizes varied across degree-type with a 
moderate-to-large effect size among MWT students (.69) and small-to-moderate effect sizes 
among PHD (.32) and MWOT (.37) students. When using the LD-4 mentor definition no result 
achieved significance but the effect sizes for MWT and MWOT remained small-to-moderate (.31 
and .32, respectively), although the MWT effect size decreased 76% from the moderate-to-large 
effect found when using the Self-Defined method. Mirroring this decrease, the effect size for 
PHD students almost completely disappeared, going from .32 in the Self-Defined method to .04 
in the LD-4 method. Results using the LD-4/3 method matched these findings, with the MWT 
and MWOT effects remaining small-to-moderate (.35 and .36, respectively), PHD’s remaining 
very low (.01), and no result achieving significance. Results did not vary by identity.   
Thus, our hypothesis was rejected regarding RRDP, but the picture is more complicated 
for RP - with our hypothesis being confirmed in MWT and MWOT students regardless of 
mentor definition, but in PHD students only when using the Self-Defined mentor method.  
Framework-Based Hypotheses  
RP and RRDP were treated as unique dependent variables in our framework-based 
regressions given their typically weak and non-significant relationship (i.e., r’s < .10). Also, 
mirroring our non-framework-based hypotheses, framework-based regression analyses were 
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conducted separately by degree-type.  
RRDP (Relative Rate of Degree Progress) Results 
 When using RRDP as a metric of student success our framework-based regressions 
yielded consistent results across PHD, MWT, and MWOT students (Tables 32, 33, and 34 
respectively for each degree-type; Table 35 for an overview of all Step 3 results). Specifically, 
our framework failed to yield any significant, consistent, or meaningful predictors of RRDP 
across degree-type, at: an individual predictor level (e.g., advisor/mentor instrumental support); 
an interaction level (e.g., advisor/mentor instrumental support by mental health concerns); or in 
regards to our overall regression model – including all steps of each model. Thus, our 
framework-based hypotheses regarding RRDP were rejected. As reported in Table 35, the 
adjusted R2 for the final step of each model was negative, indicating that our regression equation 
was a poor fit for the data (e.g., Miles, 2014). Moreover, the average  was .079, indicating that 
the majority of effects seen in this framework are very small. Importantly, multicollinearity was 
only a concern for one interaction in one sample (i.e., mental health by advisor/mentor 
psychosocial support in the MWT sample: VIF = 10.062; Kennedy, 1992; Menard, 1995). Thus, 
our lack of explanatory power is unlikely due strictly to issues with multicollinearity. Mirroring 
correlational analyses, our lack of RRDP regression-based results may be due, in part, to 
RRDP’s low variance.   
RP (Relative Productivity) Results 
 When using RP as a metric of student success we achieved better results with variation 
across degree-type (Tables 36, 37, and 38 for each degree-type; Table 35 for an overview of all 
Step 3 RP results). At an overall level, our initial framework-based regression models explained 
minor variance in RP in PHD (.9%) and MWOT students (1.1%) and meaningful variance in 
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MWT students (13.0%). While we failed to find significant results we did find effects (i.e., ’s) 
demonstrating clear areas of impact.  
First, we found some support to reject H13a,which proposed that I/D student status would 
have no impact on RP, in MWT students. Here, mirroring our means difference analyses, we 
found that domestic students were, on average, more productive than international students ( = -
.286). This effects direction was echoed in both PHD and MWOT students, but was only similar 
in size among MWOT students (PHD:  = -.067; MWOT:  = -.171). Next, we found evidence 
regarding for four additional effects (H1, H2, H10b, and H11b). H1 predicted that 
advisor/mentor instrumental support would demonstrate a direct/main effect such that 
relationships higher in instrumental support would be associated with higher RP. Evidence for 
this was most clearly found in MWOT students ( = .528), with similar albeit smaller effects 
found in PHD ( = .220) and MWT students  ( = .205). H2, in contrast, predicted that 
advisor/mentor psychosocial support would demonstrate a direct/main effect such that 
relationships higher in psychosocial support would be associated with lower RP. Support for this 
prediction was again most clearly found in found in MWOT students ( = -391), with PHD 
students demonstrating a smaller effect in the same direction ( = .-152) and psychosocial 
support having no real impact on RP among MWT students ( = .026). In contrast to these 
results, results for H10b and H11b were most clearly found in MWT students (’s = .401 and -
.492, respectively) but were echoed in PHD students (’s = .136 and -.168, respectively). H10b 
and H11b both predicted that advisor/mentor support would moderate the relationship between 
physical health and RP, with H10b focusing on instrumental support and H11b focusing on 
psychosocial support. In specific, both predicted that physical health concerns would be more 
strongly negatively associated with RP for those low in support (instrumental and psychosocial, 
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respectively), compared to those high in support.  
Despite being non-significant we broke these interactions down to explicate the 
directionality of the effects (Aiken and West, 1991). For the Physical Health Concerns by 
Instrumental support interaction, physical health concerns were more strongly negatively related 
to RP for those with high instrumental support than for those with low instrumental support 
(Figure 10). Thus, our hypothesis for instrumental support by physical health (H10b) was 
rejected. For the Physical Health Concerns by Psychosocial support interaction, physical health 
concerns were negatively related to RP for those with high psychosocial support and positively 
related to RP for those with low psychosocial support (Figure 12). Importantly, we see four 
individuals with high psychosocial support with very high RP. Removing these potential outliers 
from analyses directly impacts our results (Figure 14). Without these individuals increases in 
physical health concerns are associated with greater RP at both levels of psychosocial support. 
These results provide evidence to reject our hypothesis (H11b). Importantly, mirrored effects for 
these interations were found in PHD students as well. Overall, these interaction results indicate 
that advisor/mentor support may influence the association between a student’s physical health 
concerns and their productivity, especially in PHD and MWT students, but in different ways than 
outlined in our original hypotheses.  
 Overall, our framework-based regressions with RP produced clear support for some of 
our hypotheses. At the same time, it is important to note that 1) none of these results, nor the 
regression models, achieved significance and 2) that the explanatory power of these models 
tended to be low, explaining .9% and 1.1% of the variance in RP in PHD and MWOT students , 
respectively. Importantly, mirroring our framework-based regressions with RRDP, 
multicollinearity was only a concern for one interaction in one sample (i.e., mental health by 
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advisor/mentor psychosocial support in MWT students: VIF = 10.062). Thus, our lack of 
explanatory power is again unlikely due strictly to issues of multicollinearity. While RP had 
greater variation compared to RRDP our lack of RP regression-based results may still be due, in 
part, to relatively low variance in RP (i.e., SD ranging from .94 – 4.12). Another possibility, 
which may contribute to lack of variance in RP, is that RP was created through a relatively 
complex process (i.e., taking into account years in program, median peer productivity, and 
median number of years peers have spent in the program). Although our correlational analyses 
indicated that RP is similar to raw TP (total productivity) (i.e., r’s = .551 -.728) and has a similar 
nomological net to TP, it is still possible that calculating RP from TP had unintended 
consequences that impacted RP’s relationship with independent variables of interest. To check 
and account for this possibility we re-ran our initial framework-based regressions using TP as the 
dependent variable and found largely comparable results. More detailed explication of these 
results can be found in Appendix D and in Tables 39-42.   
Overview of initial framework-based regression results 
 At a model level, our initial framework-based regression models generally performed 
poorly explaining negligible variance in PHD and MWOT students and minor variance in MWT 
students productivity. Re-reviewing our correlational analyses we can see that these results are 
perhaps unsurprising. Specifically, few of our constructs of interest evidenced strong or 
statistically significant relations with our metrics of success with the majority of the larger 
relations confined to MWT students. At the same time, effect sizes provided clear and consistent 
evidence to support key hypotheses (i.e., H1 regarding instrumental support) and data to suggest 
that some hypotheses and theories may need to be reconsidered in graduate students (i.e., H11b 
regarding the psychosocial support-physical health interaction). Given these results, we aimed to 
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re-examine our data in an exploratory fashion, couched within literature and theory, to try to 
incorporate these successes while identifying additional predictors of student success. In doing 
so we focused on three main areas: advisor rank, the fit between advisor-advisees or mentors-
mentees; and the development of an additional exploratory framework.  
Exploratory data analysis  
Advisor/mentor academic rank – theory and results 
 Research indicates that advisor/mentor productivity can impact a student’s productivity 
both during and after graduate school (e..g, Hilmer and Hilmer 2007, 2009). Here, based on 
conversations with CoE students and faculty, we propose that an advisor’s/mentor’s academic 
rank (e.g., Full Professor vs. Associate Professor) may be negatively or positively related to 
student success in a similar manner. For example, junior faculty, in contrast to more senior 
faculty, may be less familiar with practices, skills, or avenues to help a student be more 
productive (negative impact for junior faculty, positive impact for senior faculty). On the other 
hand, junior faculty, compared to more senior faculty, may have an increased need or desire to 
have productive students in order to get tenure (positive impact for junior faculty, negative 
impact for senior faculty). Interestingly, it appears little-to-no research has been conducted on 
this topic, either in graduate students or undergraduates. Here, we attempted to explicate the 
potential impact of advisor/mentor rank on success by analyzing our success and productivity 
metrics (i.e., RRDP, RP, and TP) in relation to the rank (i.e., Assistant Professor, Associate 
Professor, Full Professor, Lecturer) of respondent’s advisor/mentor. Overall, we found no 
significant and few consistent meaningful results (i.e., d’s typically <= .20; Tables 43-46). These 
results suggest that overall, at least in our sample, advisor rank does not appear to have a strong 
impact on student success or productivity.  Detailed results are found in Appendix E.   
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Satisfaction-support fit – theory and results 
 Research demonstrates that social support’s impact is partly based on whether or not the 
type of support received matches the type of support desired (i.e., the matching hypothesis; 
Cutrona et al., 1990). For example, if someone would like psychosocial support but receives 
instrumental support the impact of the instrumental support may be less helpful, or even 
detrimental. Echoing this matching hypothesis is the idea of “fit” between advisors-advisees / 
mentors-mentees (e.g., Baker et al., 2014). Within this context, we propose that “fit” can be 
assessed, in part, by explicating the match (or lack thereof) between the level of instrumental and 
psychosocial support students receive from their advisors/mentors and their satisfaction with 
these levels. Specifically, in our study satisfaction with instrumental and psychosocial support 
were measured separately (e.g., ‘I am satisfied with the emotional and psychological support I 
receive from my primary advisor’) with response options being: strongly disagree, disagree, 
agree, strongly agree. These responses can be dichotomized into ‘low’ (strongly disagree, 
disagree) and ‘high’ (agree, strongly agree) satisfaction. In a similar manner, instrumental and 
psychosocial support levels can be dichotomized into low and high levels of support via median 
splits. This allows us to identify four categories of support-satisfaction fit (SSF; Table 47).  
Here, we identity high support/high satisfaction as a ‘Match’ SSF as the respondent 
appears to be satisfied with the type and level of support they are receiving. In contrast, 
individuals reporting high support/low satisfaction are ‘Left Wanting’ – with their results 
suggesting that despite receiving a high level of support, they appear to desire more. Those 
reporting low support/high satisfaction are identified as having an ‘Independent’ SSF in that they 
appear to be satisfied with minimal intervention or assistance. Lastly, students reporting low 
support/low satisfaction are identified as ‘Neglected’. We investigated the impact of these SSF 
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types for both instrumental support-satisfaction fits (I-SSF) and psychosocial support-satisfaction 
fits (P-SSF). Overall, our results suggest that the interaction, or fit, between reported 
advisor/mentor support and satisfaction with this support may be impactful for productivity, but 
less so for RRDP. Effect sizes for productivity varied across degree-type and SSF comparison, 
but typically ranged from small-to-near large (d’= .20-.76). More specifically, we see Match 
SSF’s associated with more productivity among PHD and MWT students while Independent 
SSF’s are associated with greater productivity in MWOT students. Detailed results are found in 
Appendix F and Tables 48-55. 
Exploratory regression model overview and results 
Our initial regressions demonstrated that I/D status (H13a), instrumental support (H1), 
and psychosocial support (H2) are associated with student productivity. In addition, our broader 
analyses identified relatively consistent evidence that several additional variables may impact 
student productivity. Specifically, our results for H5 indicated that, in line with previous 
research, having a mentor, compared to an advisor, is linked with increased productivity - with 
this potentially varying by how mentors are defined. In addition, our SSF analyses indicated that 
the match between advisor/mentor support and satisfaction with that support may be impactful.  
Based on these results we developed an exploratory hierarchical linear regression model, 
again with RRDP, RP, and TP as dependent variables and regressions tested within each degree-
type separately. In the first step, main effects for gender and I/D status were again entered as 
dummy variables to control and test for effects. In the second step, we entered, via dummy 
coding, the metrics used to measure advisor/mentor status: Self-Defined, Literature-Defined 4 
items (LD-4), and Literature-Defined 4 or 3 items (LD-4/3) – each within a separate regression 
equation. Thus, we had three regressions for each metric of student success (RP, TP, RRDP) in 
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each degree-type (PHD, MWT, MWOT) based on which mentor metric was used. This allowed 
us to directly compare the impact of different definitions of mentor. In the third step, we entered 
separate main effects for instrumental and psychosocial support as well as satisfaction with these 
types of support. Lastly, in the fourth and final step, we entered the interactions between the 
measures of support and the satisfaction with these supports – thus measuring our SSF metrics. 
In addition, we included the interaction between instrumental and psychosocial support noting 
that this support is being received from the same person (advisor/mentor) and may therefore 
interact in a similar manner as SSF (e.g., a student being more productive with a high levels of 
both types of support). To increase interpretability and reduce multicollinearity, centered 
independent variables were used, including for interaction terms (Aiken and West, 1991).  
Overall, these models performed similarly to our initial framework: few significant 
results at any level (model level or individual predictor level) for any of the dependent variables 
but consistent and meaningful results based on effect magnitude (RRDP: Table 56; RP: Table 57; 
TP Table 58). In contrast, we also see notable increases in variance explained.  
First, in regards to variance explained, we see large increases in variance explained 
among MWOT students, with exploratory models accounting for 11% of RP in MWOT students, 
compared to 1.1% in our initial framework. A smaller increase (13% to 16.6%) was also found 
among MWT students. No notable difference was noted among PHD students, however.  
Looking at the effects within these models it becomes clear that these results are due to the 
presence of more meaningful effects within the models. First, we see that, mirroring our original 
framework results for both RP and TP, across all degrees instrumental support was positively 
and psychosocial support was negatively related to productivity, with ’s ranging from .149 to 
.605. Next, in MWT students we again see that I/D student status is negatively, and significantly,  
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related to student productivity (’s approximately -.330), indicating that domestic students are, 
on average, more productive than international students. Then, in MWT we also see an effect for 
having a mentor in reference to RP and when the mentor is defined by the student ( = .180), but 
not when defined by the literature definitions (i.e., LD-4:  = .080; LD-4/3:  = .012). Echoing 
this, MWOT students also demonstrated an effect based on mentor definition, but with RP being 
positively linked to Self-Defined mentors ( = .138) and LD-4/3 mentors ( = .114) but not LD-4 
mentors ( = .062).  Regarding satisfaction with support, PHD and MWT students showed 
positive relations between productivity and satisfaction with psychosocial support (’s = .108 to 
.279). For satisfaction with instrumental support, across RP and TP and most degree-types we 
consistently see that satisfaction with instrumental support is linked to increased productivity 
(’s approximately .1 - .4). This effect is qualified by an Instrumental Support by Satisfaction 
with Instrumental Support interaction in PHD, MWT and MWOT students in reference to TP 
and in MWOT students in reference to RP. Moreover, MWT and MWOT students also 
demonstrated a notable effect for the Instrumental by Psychosocial Support interaction (MWT 
’s = -.103 to -.116; MWOT ’s = -.2 to -.3).  
Breaking these interactions down demonstrated similar effects across degree-type and 
productivity metrics. Specifically, the Instrumental by Psychosocial Support interaction results 
demonstrated that at high levels instrumental support, increases in psychosocial support were 
associated with dramatic increases in productivity, whereas at low levels of instrumental support 
increases in psychosocial support were negatively associated with productivity (Figures 16 and 
17). Similarly, at high levels of instrumental support, increases in satisfaction with this support 
(Match I-SSF) was associated with drastically increased in productivity. In contrast, at low levels 
of instrumental support, increases in satisfaction with this support (Independent I-SSF) were only 
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weakly and positively associated with RP and weakly and negatively associated with TP (Figure 
18 and 19, respectively). 
Thus, overall, these additional exploratory models confirmed results seen in our initial 
framework regressions (e.g., positive impact of instrumental support) as well as those seen in our 
exploratory non-regression based analyses (e.g., SSF) while also demonstrating increases in 























This study had three aims: 1) develop and test a novel overarching framework explicating 
the graduate experience and graduate success; 2) investigate and address the definitional and 
methodological limitations found in prior studies on the mentor-mentee and/or advisor-advisee 
relationship in graduate students; and 3) use information from aims 1 and 2, as well as our 
broader data, to assist the CoE in more formally assessing concerns brought to EGSAC and 
CoE’s Dean by graduate students such as anxiety, depression, and advisor/mentor relationships - 
and provide initial guidance regarding these areas. Here, we integrate our results with the broader 
literature to provide clear take-aways, recommendations, and impacts regarding these aims.   
Aim 1: Developing and testing a novel framework of the graduate experience and success 
 Our study appears to represent the first attempt to develop and test an overarching and 
integrated framework to explicate the graduate experience and success – with specific and 
testable hypotheses based on typically isolated areas of research. While our initial framework 
model performed poorly in some areas (e.g., typically explaining low levels of variance) these 
results allowed us to explore the impact of additional novel factors on student success, such as 
advisor rank and the fit between advisor/mentor support and the student’s satisfaction with this 
support. Moreover, we were able to design and test an exploratory regression model based on the 
successes of our initial framework, these novel factors, and our broader results (e.g., descriptive, 
non-framework based hypotheses). Overall, our framework based regressions clearly evidenced 
consistent and meaningful effects which not only replicated previous findings but expanded on 
these and provide specific guidance for future research.  
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Insights on advisor/mentor instrumental and psychosocial support 
First, in line with previous studies (i.e., Lunsford, 2012; Tenenbaum et al., 2001), and our 
initial framework hypotheses (i.e., H1, H2), we found that instrumental support positively 
predicted productivity while psychosocial support negatively predicted productivity – with this 
being true across almost all of our regressions. Our results were similar in magnitude compared 
to previous studies (Tenenbaum et al., 2001; Lunsford, 2012) although ours did vary across 
degree-type, with PHD students demonstrating smaller effects (’s near .2 and - .2) compared to 
MWT and MWOT students (’s near .4 and -.3). These consistent results suggest, in line with 
theory, that advisor/mentor instrumental support is positively linked to student productivity. 
These results are sensible as instrumental support is based on items such as whether your 
advisor/mentor helped you: produce something important for your career, meet people who can 
advance your career, or improve your writing skills. In contrast, it is surprising that studies have 
consistently found evidence that psychosocial support is negatively related to productivity. More 
surprising still, little has been done to explicate this finding – we directly address this here.  
First, in our study, as in Tenenbuam’s and Lunsfeld’s, independent variables used in the 
regression models were highly correlated with each other and likely predicted shared variance in 
the dependent variables. Indeed, in each of these studies psychosocial support was strongly and 
positively correlated with other measures in these analyses. Thus, psychosocial supports  
weight is likely impacted by other independent variables, especially instrumental support (r’s = 
.6 - .8). To test this idea, we re-ran our regressions with instrumental support removed and found 
that psychosocial support consistently demonstrated a positive  with small-to-medium effects 
(i.e., .2-.3). Thus, in-line with our and other’s correlational analyses, psychosocial support does 
appear to have a positive impact on student productivity – if instrumental support is removed.  
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Next, the main effects for instrumental and psychosocial support were qualified by 
interactions between these types of support among both MWT and MWOT students. 
Specifically, we saw that at high instrumental support increases in psychosocial support are 
linked to dramatic increases in productivity. This is in-line with general theory regarding 
advisor/mentor instrumental and psychosocial support (e.g., Clark et al., 2000; ; Paglis et al., 
2006; Scholsser et al., 2001), but to our knowledge is the first evidence for this interaction. 
Indeed, Lundsfeld (2012) appears to have been the first to examine this interaction but was 
unable to find meaningful results. In contrast to these increased productivity results, we see that 
at low levels of instrumental support increases in psychosocial support are related to lower levels 
of productivity. This result could represent relationships where the advisor/mentor has 
transitioned more towards social support or into a friend role, which may serve important 
functions (e.g., coping with stress), but may ultimately detract from instrumental guidance or 
assistance, which, in turn may negatively impact student productivity.  
Thus, overall, our study was able to clearly replicate and extend insights regarding 
advisor/mentor instrumental and psychosocial support. Specifically, we were not only able to 
confirm the positive impact of instrumental support on productivity but were able to clarify the 
positive role of psychosocial support. Moreover, we were also able to identify the first evidence 
of an interaction between these two types of support, with high levels of both being associated 
with higher levels of productivity.  
Insights from additional interactions in our regression analyses 
Consistent with Uchino (2006, 2009) we hypothesized that social support would buffer 
the impact of health concerns (i.e., mental and physical; H10a, H10b, H11a, H11b) on 
productivity. Specifically, we hypothesized that health concerns would more strongly and 
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negatively impact student productivity when students also had lower levels of advisor/mentor 
support (psychosocial or instrumental). We found no evidence of such an interaction regarding 
mental health (H10a, H11a). On the other hand, increased levels of physical health concerns 
were, as predicted, related to worse productivity, however, this was true regardless of level of 
instrumental support, and in fact, was strongest in those with higher levels of instrumental 
support – in direct contradiction to our hypothesis (H10b).  
At least two possibilities exist for this finding. First, it is possible that social support from 
advisors/mentors functions differently than support from friends and family upon which our 
hypotheses were based. Support from an advisor/mentor may be closer to support from a boss or 
supervisor. However, there appears to be comparatively little research on social support from 
supervisors, with the majority mirroring effects seen in broader social support (e.g., Rhoades and 
Eisenberger, 2002). Thus, future analyses may depend on novel theory building and testing 
specifically in reference to graduate advisors/mentors. Second, and as an initial step towards 
theory building, it could be that when students have physical health concerns that instrumental 
support is less helpful or even detrimental to a student’s ability to work. This is partly based on 
the matching hypothesis described earlier (Cutrona et al., 1990). For example, if you want 
instrumental support receiving this type of support can be extremely beneficial. In contrast, if 
you do not want this type of support it may in fact be harmful. The results here suggest that as 
physical health concerns increase instrumental support may be generally less helpful for 
productivity and theory suggests that this may be due to students wanting different types of 
support. Importantly, this “match” can change over time, especially in regards to health. One 
may want less instrumental support when sick (e.g., if you are sick you may not appreciate or 
want to learn a new skill via a challenging project) but more instrumental support when healthy.  
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Interestingly, we found, in contrast to H11b, that at higher and lower levels of 
psychosocial support increased physical health concerns were associated with increased 
productivity. These findings may indicate that when suffering from physical health concerns 
even small amounts of advisor/mentor psychosocial support can benefit productivity. This 
possibility is in line with the matching hypothesis, in that psychosocial support demonstrated a 
positive impact while instrumental support demonstrated a negative impact on the relationship 
between physical health concerns and productivity. Indeed, one can understand how when ill or 
facing physical challenges psychosocial support (e.g., empathy and concern) may be more 
desirable, expected, and beneficial compared to instrumental support.  
Lastly, we also found evidence that productivity is impacted by the interaction between 
instrumental support and satisfaction with this support. Specifically, we saw that at high levels of 
instrumental support increased satisfaction with this support was associated with a drastic 
increase in productivity. In contrast, at low levels of instrumental support we saw that increases 
in satisfaction was associated with negligible increases or decreases in productivity. These 
results mirror those see in our Instrumental Satisfaction-Support Fit (I-SSF) analyses wherein 
MWT students with Match I-SSF’s (high support/high satisfaction) had increased productivity. 
These results seem to support the idea that “fit” between advisors/mentors and advisees/mentees 
can influence productivity (e.g., Baker et al., 2014). Interestingly, contradictory results were 
found regarding MWOT students. Specifically, in our I-SSF analyses we found that Independent 
I-SSF’s (low support/high satisfaction) were associated with the highest productivity, however, 
in our regression results we see that at low instrumental support increases in satisfaction is 
related to negligible increases in RP. This difference is likely accounted for by the way these 
analyses were conducted, with our I-SSF analyses based on a median split of instrumental 
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support whereas the simple-slopes regression breakdown was based on +/- 1 S.D. of instrumental 
support and satisfaction being used as a continuous variable in our regression analyses but as a 
dichotomous variable in our I-SSF analyses. Regardless, these results provide initial evidence 
that conceptualizing advisor/mentor – advisee/mentee “fit” within the social support literature 
methodology, via the match between support and satisfaction with that support, may be a viable 
method and that this may provide insight into student productivity.   
Insights on having a mentor 
Our exploratory regressions also demonstrated consistent evidence that having an advisor 
vs. a mentor is related to productivity. In line with prior research (e.g., Nettles and Millett, 2006), 
among both MWT and MWOT students having a mentor was associated with increased 
productivity (e.g.,  =  .180). However, the magnitude of these effects were based on how 
mentors were operationalized, with the Self-Defined method demonstrating larger effects than 
Literature-Defined methods – indeed, using the strict LD-4 method produced an almost null 
effect ( = .012). These points will be discussed in greater detail in aim 2.  
The case for degree-specific models 
Importantly, in contrast to most studies on graduate students our frameworks were tested 
separately within each degree-type, and our results suggest that degree-specific models and/or 
metrics may be necessary. Indeed, both our initial and exploratory regression models performed 
best within MWT students, wherein our models explained between 13.0% and 16.6% of the 
variance in student productivity. In contrast, our models performed worst in PHD students and 
evidenced divergent results in MWOT students, with our initial framework explaining only 1.7% 
of the variance in productivity while our exploratory model explained up to 10.6%.  These 
results, the independent variable effects that produced them, and our correlational analyses, 
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suggest that degree-specific models and/or metrics may be more beneficial. Indeed, a main 
rationale for exploring our models separately within each degree-type was the acknowledgement 
of the unique requirements, goals, and experiences within these degrees. 
As an example of this concept, our results for I/D student status, while consistent within 
degree-type across our analyses (i.e., initial framework regression model, exploratory regression 
model, means differences), varied greatly across degree-type, with significant regression effects 
being found in MWT students (e.g.,  = -.326), meaningful effects being found in MWOT 
students (e.g.,  = -.136), and negligible effects being found in PHD students (e.g.,  = .034). 
These results were consistently found in reference to productivity, with domestic students 
demonstrating higher average levels of productivity compared to international students. These 
results were contrary to our hypothesis (H13a) which proposed that there would be no difference 
between I/D student productivity, but were in-line with our mean-difference results. Importantly, 
we explored these results further by re-running our analyses after removing productivity items 
that international students may be prohibited, disincentivized, or less likely to obtain compared 
to domestic students due to their international student status (e.g. scholarships, fellowships, 
internships, awards). The findings remained albeit with smaller effects. Moreover, it does not 
appear that the advisor/mentor relationship, as measured in this study, impacted the differences 
seen between I/D student productivity.6 Future surveys and analyses may be able to explicate this 
difference between I/D student productivity further, especially in regards to why this effect 
                                                 
6 In examining our data further we see that I/D students do not differ in meaningful ways on their 
ratings regarding advisor/mentor support (psychosocial or instrumental), satisfaction with these 
types of support, or overall advisor/mentor relationship ratings. Moreover, the correlations 
between productivity metrics and metrics of the advisor/mentor relationship were relatively 
consistent across I/D students. In addition, the difference between I/D students productivity was 
consistent across all advisor/mentor ranks and I-SSF and P-SSF fits, indicating that our results 




varies across degree-type, with potential areas to investigate including concerns about English 
language proficiency, international students potentially being overlooked for projects, or 
different sets of priorities (e.g., domestic students may aim for productivity to get positions in the 
US whereas international students may be more likely to return to their country of origin and 
thus have different priorities) – and whether these factors vary across degree-types.  
One path towards more degree-specific models would be to include more degree-specific 
metrics such as support on thesis work and satisfaction with support for thesis work (PHD and 
MWT students but not MWOT) or career/future goals (e.g., academia (PHD), industry (all), or 
another graduate degree (MWT and possibly MWOT students but not PHD)). An additional 
metric that may be useful for degree-specific models is advisor rank. Interestingly, our 
investigation appears to be the first quantitative effort to explicate this potential effect for 
students currently in graduate school. Importantly, our results generally indicated that advisor 
rank had no meaningful impact on student productivity, with Cohen’s d’s typically below .20. 
However, we did notice a medium effect of advisor rank on productivity in MWT students (i.e., 
d = .52) such that students with advisors/mentors who are full professors demonstrated lower, on 
average, RP compared to those with advisors/mentors who are assistant professors. Future 
studies will be needed to explicate the reasons for this (e.g., are more junior faculty more likely 
to utilized MWT students to complete projects) but this provides additional evidence that degree-
specific models may be more beneficial in explicating the graduate experience. 
Lastly, and again in line with this call for specific models and metrics, we found no 
consistent meaningful results regarding RRDP, leading to us reject our RRDP hypotheses (H2b, 
H13b). As noted before, this lack of RRDP results was likely due to RRDP’s restricted range. 
Specifically, the CoE has relatively strict degree timelines, especially among MWT and MWOT 
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students, leading to little variation in degree progress. Thus, while this metric may be meaningful 
in other departments with potentially greater variation in degree progress (e.g., Humanities) 
within the CoE other metrics may be more useful or impactful dependent variables, with these 
potentially varying by degree-type. For example, in CoE PHD students, who may be offered jobs 
before their degree is completed, it may be useful to explicate factors that influence whether a 
student wants to complete their degree or leave for a job. In contrast, for CoE MWT and/or 
MWOT students it may be valuable to examine the factors that impact whether students are 
interested in obtaining a PHD or entering the work-force. Overall, given the clear variation in our 
data and the lived experiences across degree-types future studies should continue to investigate 
degree-specific models and explore degree-specific metrics. 
Conclusions from Aim 1 
 By developing and testing novel frameworks based on typically isolated areas of research 
we successfully completed innovative investigations into student success and productivity, 
replicated and explicated key findings more fully, and identified novel areas for continued 
research (e.g., degree-specific models). These results can thus serve as a significant foundation 
for continued analyses using our data and as guidance for future studies. 
Aim 2: Investigate and address the definitional and methodological limitations regarding 
mentor-mentee and/or advisor-advisee relationships in graduate students 
 Research indicates that advisor and mentor relationships are a fundamental component of 
graduate school (e.g., Millettt and Nettles, 2006; Schlosser and Gelso, 2001). However, much of 
the literature on potential differences between advisor and mentor relationships is based on 
untested theory which itself is based on methodologies with definitional and conceptual 
limitations. Here, we directly and quantitatively investigated these limitations and successfully 
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provided key insights into advisor/mentor relationships as well as guidance for future 
investigations and methodology. In specific, we addressed untested theory regarding advisor and 
mentor relationships by focusing on key theoretical differences in– instrumental and 
psychosocial support, relationship valence, and productivity. While these also addressed 
methodological concerns, we more directly addressed methodological limitations via our 
investigation of how the construct of ‘mentor’ is operationalized. Previous research often 
identifies mentors either by students self-identifying their advisors as mentors (Self-Defined) or 
by imposing a definition of mentor from the literature (Literature-Defined). However, it appears 
little-to-no work has been done to assess the impact of these different operationalizations. Here, 
we directly compared these methods to provide clarity and guidance regarding methodology and 
definitions.  
Insights from non-framework hypotheses (H3, H4a, H4b, H5) 
 In contrast to theory (e.g., Scholsser et al., 2001) and our hypotheses, our results clearly 
demonstrated that mentors are perceived by mentees as providing greater levels of both 
instrumental and psychosocial support – with this being true across degree-type and identity. 
These results stand in stark contrast to prevailing theories suggesting that the unique advantage 
provided by mentorship is achieved through psychological closeness which results in more 
successful and productive students. Indeed, our results clearly indicate that increased 
instrumental support may also be provided by mentors. Thus, any increase in mentored student 
success may also be linked to increased instrumental support or potentially an interaction with 
higher levels of received instrumental and psychosocial support being linked to increased 
productivity. Indeed, each of these possibilities is supported by our results.  
 In line with theory, however, we did find that having a mentor was associated with 
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greater average productivity compared to having an advisor (Nettles and Millett, 2006). These 
results mirror the broader quantitative literature and fit with our findings that mentors tend to 
provide more support, and that more support is linked to increased productivity. Future research 
should investigate whether students demonstrate greater productivity when they receive higher 
levels of instrumental and/or psychosocial support but do not consider their advisor a mentor. If 
this case it could be that higher levels of support are the drivers of productivity but that these are 
simply more likely to occur in a mentoring relationship. Future analyses by our group will seek 
to explicate this possibility.  
 Lastly, in line with broadly accepted theory (Schlosser et al., 2003, 2011), we found that 
mentor relationships, compared to advisors, were significantly more positive in valence. This 
effect is generally sensible and uncontroversial. In contrast, and counter to general theory 
regarding advisor and mentor relationships (Schlosser and Gelso, 2001), our results indicate that 
while mentor relationships are more positive compared to advisor relationships, negative 
mentoring relationships do exist. Indeed, in line with theory (Eby et al., 2000) students reporting 
a negative mentoring relationship also reported concerningly low levels of instrumental and 
psychosocial support, dissatisfaction with these levels of support, higher levels of mental and 
physical health concerns, and lower levels of productivity. These results suggest that negative 
mentoring relationships, while rare, at least in our sample (i.e., 10 individuals in total), do exist 
and are associated with other concerns. Importantly, our methods and analyses did not assess or 
inquire about negative experiences or practices within these relationships (e.g., exploitation, 
being overworked, etc.). Future exploratory work will be necessary to build on theory (Eby et al., 
2000) regarding the experiences associated with negative mentoring relationships. Crucially, we 
cannot determine causality/directionality for these results. Regardless, a main goal of this 
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hypothesis was to quantitatively shed light on a topic that is qualitatively familiar to graduate 
students (e.g., qualitative responses in this survey, personal communications with graduate 
students) and negatively impacts their experience.  
 Overall, our non-framework analyses directly and successful addressed key and untested 
questions posed by prior theory regarding advisor and mentor relationships. In some areas, such 
as productivity and relationship valence our results confirmed prior theory. In other areas, 
however, such as advisor/mentor support and negative mentoring relationships, our results 
contradicted prior theory and offer the first quantitative test of prior theory.  
Insights based on operationalizing ‘mentor’ 
 One of the key limitations of prior research regarding advisors and mentors is the lack of 
clarity regarding definitions and operationalizations. We addressed these limitations by directly 
comparing three different operationalizations of mentor: Self-Defined (agreement with the 
statement “I consider my primary advisor a mentor”), a ‘strict’ literature definition (LD-4) based 
on four elements often used to define a mentor (Jacobi, 1991):  
• My relationship with my primary advisor: 
1. focuses on achievement or acquisition of knowledge. 
2. reciprocal, where both advisor and advisee get emotional or tangible benefits. 
3. is personal in nature, involving direct interaction. 
4. emphasizes the advisor’s greater experience, influence, and achievement 
within a specific area. 
and a less strict literature-definition (LD-4/3), based on agreement with four or three of these 
definitional items.  
Results from H3 (instrumental and psychosocial support levels), H4a (negative mentoring 
relationships), H4b (overall relationship valence), and H5 (productivity) consistently 
demonstrated that the Self-Defined method produces larger and more consistent effects 
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compared to LD-4 or LD-4/3. In regards to H3 and H4b one could argue that this variation is 
relatively meaningless as the smaller effects seen when conceptualizing mentors via LD methods 
are still large (e.g., d’s range: .67 - .87). In contrast, in reference to H4a and H5, how mentor is 
operationalized can directly determine whether or not one finds an effect and how large this 
effect is. This fact is especially crucial given that H5 assesses the impact of mentorship on 
productivity, one of the key outcome metrics used by researchers to demonstrate the importance 
of mentorship. Further evidence of this sensitivity was found in our exploratory regressions 
wherein having a mentor was associated with increased productivity – with this effect again 
being larger when utilizing the Self-Defined method compared to LD methods. 
Overall then, our study represents the first quantitative investigation into the various 
operationalizations of  “mentor” and the impact of this variation on results. Our findings clearly 
demonstrated that methods matter and that identifying mentors by having student’s self-define 
whether their advisor is a mentor produces larger and more consistent effects compared to 
definitions found in the literature. Importantly, this fine-grained analysis only required five 
questions which, based on typical reading rates for comprehension (250-350 words per minute; 
Carver, 1982) and assuming .5 - 2.0 seconds per rating, can be answered in 22.5 - 38 seconds. 
Thus, we recommend future studies leverage these questions as they are a negligible burden on 
participants but would allow our results to be verified and assist in explicating why these effects 
occur. For example, in our data, the Self-Defined metric was more strongly associated with 
instrumental and psychosocial support compared to the LD metrics which, given the positive 





Conclusions from Aim 2 
 Developing theory regarding mentors and advisors is important, but researchers also need 
to test these. Similarly, definitional and methodological variation is key to progress, however, 
failing to adequately assess variations in these domains leads to confusion and fragmentation in 
understanding. Here, we addressed these issues directly and demonstrated that some theories 
regarding mentors and advisors appear to hold, while others do not, and that these results can 
vary in important ways based on how ‘mentor’ is operationalized. We hope our results can serve 
as a foundation for additional theory and method development. 
Aim 3: Assess, plan, and enact improvements for graduate students in the CoE 
  One of the rationales for this study was the concern of some students regarding anxiety, 
depression, and advisor/mentor relationships. A main aim of our study therefore was to more 
formally assess these concerns, provide context for them, and assist EGSAC and the CoE in 
identifying action steps. Our survey, along with other data (e.g., Healthy Minds Network data 
and national epidemiological studies) directly and successfully addressed this aim.  
Insights on mental health 
 In our study, 16.6% of PHD, 17.4% of MWT, and 21.6% of MWOT students screened 
positive for depression, in comparison to 15.8% of the Doctoral and 19.3% of the Master’s 
students in Lipson et al.’s (2016) data from 81 US engineering programs. Mirroring this, in our 
study 14.7% of PHD, 12.9% of MWT, and 13.2% of MWOT students screened positive for 
anxiety, in comparison to 12.5% Doctoral and 13.8% Master’s students in Lipson et al.’s data. 
Thus, our data suggests that the percentage of students screening positive for depression or 
anxiety in the CoE is similar to other US engineering Doctoral and Masters’ programs (Lipseon 
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et al., 2016).  However, looking at the broader population (i.e., not just those in academia) and at 
our data with respect to identity indicates there may be areas for concern and investigation.  
 When looking at the broader population we see that the prevalence rate for anxiety is 
actually higher than that seen in the CoE and other programs (i.e., 19.1% prevalence rate of US 
adults in the past year; SAMHSA, 2017). In contrast, when looking at depression, we see that 
prevalence rates in the broader population are much lower, with 6.7% for overall adult past year 
prevalence, 10.9% for 18-25 year old’s, and 7.4% for 26-49 year old’s. Importantly, the 
prevalence of depression within the CoE is further complicated by gender. Specifically, we see 
that male students have prevalence rates three-to-four times those in the general population (male 
population: 4.8%; PHD: 15.9%; MWT: 20.0%; MWOT: 18.3%). Similarly, female PHD and 
MWOT students evidenced prevalence rates two-to-three times those seen more broadly (female 
population: 8.5%; PHD: 15.6%; MWOT: 29.3%). Thus, it appears depression may be of 
particular concern in male MWT students and that in PHD and MWOT students depression may 
be of concern regardless of gender.  
These results are intriguing given that much of the literature, especially lay literature, on 
mental health in graduate school focuses on anxiety. This potentially reflects the fact that 
anxiety, as clinically diagnosed, is not the same as stress, which may be the actual focus of most 
literature. At the same time, depressive symptoms may be masked as “just a part of graduate 
school”, for example feeling hopeless due to not progressing or failing at a project, feeling tired 
or having little energy due to feeling overburdened or overworked, or feeling bad about yourself 
(e.g., imposter syndrome). For some, these feelings may be transient (e.g., when pushing for a 
deadline for a few days) but for others these may in-fact be evidence of depression.  
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 We also note that in our regressions we found no meaningful impacts of mental health on 
student success or productivity and only minor correlations (e.g., r’s = -.12 to -.336). 
Unfortunately, few quantitative studies have investigated links between graduate student mental 
health concerns and productivity, and those that do typically rely on non-specific measures of 
stress (e.g., “How stressed are you on a scale from 1-10). Thus, we cannot say if our results 
differ from similar studies. We can, however, note that our data contradicts data in 
undergraduates and non-academia (Arria et al., 2013; Kessler, 1995) as well as qualitative data in 
graduate students from our sample. Importantly, these results do not appear to be due to range or 
distribution concerns in our mental health variables. Thus, these results may reflect reality in our 
sample of graduate students. Potential rationales for this could include that our mental health 
screens are identifying momentary upticks in symptoms that do not consistently impact student 
productivity. Indeed, our mental health screens reflect the past two weeks while our measures of 
productivity reflect months-to-years. Alternatively, it could be that our screenings are identifying 
actual disorders but that graduate students productivity is not linked to these concerns, or is, but 
at weaker levels than seen in undergraduates and those outside of graduate school. In regards to 
this it could be that, given the increasing amount of lay literature and historical understanding of 
graduate school, graduate students expect or accept feelings of anxiety and depression in 
graduate school and thus it does not impact their success as strongly. A darker possibility is that 
our measures are identifying actual disorders but only those that are currently flaring up. 
Specifically, it could be that larger numbers of graduate students are suffering from anxiety and 
depression and that this is negatively impacting student productivity across the board but we are 
only picking up on anxiety and depressive symptoms within a shortened window when a smaller 
percentage of individuals are experiencing them – thus attenuating the link between mental 
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health and productivity. With the current data we are unable to explicate these possibilities, 
however, seeking methods to do so (e.g., measuring mental health at different times across the 
year) will be a focus in future surveys.  
Insights on advisor/mentor relationships 
 In reference to advisor/mentor support our framework and non-framework analyses 
clearly indicate that advisor/mentor instrumental and psychosocial support are both key 
components of the graduate experience and that these are positively associated with student 
productivity. Our results also indicated, in line with common wisdom and general theory, that the 
fit between an advisor-advisee/mentor-mentee is associated with productivity.  Unfortunately, in 
contrast to mental health there is currently no standardized method for understanding these 
metrics and there are no large-scale studies which we can use as comparisons.  
Plans and action for the CoE based on our findings 
 These insights into graduate student mental health and advisor/mentor relationships 
provided the foundation for the CoE and EGSAC to plan and enact improvements. Importantly, 
given our inability to determine directionality plans and improvements were based on the goal of 
improving the graduate experience (i.e., less distress, better relationships with advisors/mentors) 
with increased student productivity being a potential bi-product but not a central goal. The first 
step in this process involved meetings with EGSAC, the Associate Dean of the CoE, and the 
CoE’s Director of Graduate Programs. In these meetings the data and insights from this study 
provided concrete points for discussion.  
Plans and action on student mental health 
Regarding mental health our results helped concretize students concerns and 
demonstrated that a sizable number of students appeared to be suffering from concerning levels 
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of depression. In response, several plans were discussed and enacted. First, the CoE coordinated 
with Illinois’ Counseling Center to develop more focused seminars on mental health. 
Historically, these seminars focused very broadly on mental health and what resources were 
available at Illinois (e.g., Counseling Center, McKinley). In response to the survey data these 
seminars were edited to provide more information and insight into depression, treatment options 
(including evidence regarding effectiveness), and how identity may impact one’s experience of 
depressive symptoms (e.g., greater focus on physical symptoms among Asian students or 
increased irritability or agitation among male students) or willingness to seek services (e.g., 
decreased interest and or utilization of services among male students).  
Second, these seminars, which were historically for incoming students, were re-tooled for 
all students with one planned per semester. The goal here was to reinforce the importance of 
mental health, CoE’s commitment to student wellbeing, and to provide students with periodic 
and easily accessible refreshers on symptoms and resources. Augmenting this, the brochures on 
wellbeing and university resources found throughout the CoE were expanded and updated. These 
now include paper versions as well as electronic boards - which can be easily updated based on 
concerning events (e.g., the disappearance of Yingying Zhang ) or times of stress (e.g., exams). 
Third, based on feedback that engineering students had trouble utilizing Counseling 
Center therapy sessions due to their physical location on campus (i.e., typically a 30-60 minute 
round trip walk) on-site locations for Counseling Center providers were created in engineering 
buildings. These not only decreased the travel burden but helped facilitate new “walk-in hours” 
so that students can meet with a provider without a scheduled appointment, thus removing 
scheduling barriers and encouraging students to seek help when necessary or convenient.  
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These plans represent a first-pass at data-based action steps. Further improvements will 
be developed based on feedback from students, faculty, and healthcare providers. Additional 
insights will also come from data analysis on items assessing resource knowledge, service 
utilization, service utilization goals (e.g., diagnosis, treatment, accommodations), service 
satisfaction, and areas of stress (i.e., Select the three most significant sources of stress).  
Plans and action on advisor-advisee and mentor-mentee relationships 
Our results helped EGSAC and CoE administrators understand how the complex 
relationships between advsiors-advisee’s or mentor-mentees could be concretized and provided a 
foundation for exploring tangible steps to foster these relationships. One plan being discussed is 
to develop seminars and workshops with the Graduate College to help faculty and students 
understand and learn more about advising and mentoring. A more passive version of this plan 
has already begun, with the CoE encouraging individuals to take advantage of the Graduate 
College’s current mentor-menteeship resources. In addition, the CoE has begun to more formally 
and consistently recommend that faculty-student “fit” be explicitly discussed, including goals 
and relationship expectations (e.g., amount and type of meetings and support) - with these ideally 
occurring at the start of a relationship as well as consistently throughout. One potential strategy 
is to use the instrumental and psychosocial support metrics used here to develop an expectation 
checklist. Other items could be added (e.g., number of papers/products expected, career goals, 
areas of strength and areas of growth) to facilitate more precise discussions between faculty and 
students. Thus, our results have offered the CoE and EGSAC initial guidance on actionable steps 





Aim 1’s broader impact and building on success 
 Importantly, the success of this project and the positive steps taken by the CoE has 
peaked interest more broadly. In Spring 2017 the Department of Chemistry Graduate Student 
Advisory Committee (DCGSAC), the analog to CoE’s EGSAC, reached out to participate in the 
2017 survey. While not analyzed here this survey was extremely successful. Specifically, 52% of 
the graduate students in the Department of Chemistry (DoC) completed the full survey (N = 145) 
with results demonstrating that specific research areas (similar to CoE departments) had greater 
concerns regarding mental health and advisor relationships. DCGSAC and the DoC leveraged 
these results to coordinate Counseling Center services in a similar manner to the CoE and 
developed plans regarding advisor relationships (e.g., mandatory seminars, supervision check-
ins). Based on this success, the CoE and DoC have committed to continued survey refinement, 
running, and data-based planning and implementation at least once every two years. At an even 
larger scale, the College of Liberal Arts and Sciences (LAS) and the Graduate College have 
indicated renewed interest in assessing climate and wellness issues among graduate students and 
post-docs. Based on input from Dr. Martin Gruebele, the head of the DoC, our survey has been 
identified as “an ideal starting point” (Dr. Martin Gruebele, personal communication, June 15, 
2018) for these investigations.  
Building on this success we encouraged each of these actors (i.e.., CoE, DoC, LAS, the 
Graduate College) to consider the most effective and efficient ways to move forward. For 
example, currently, directionality between variables is difficult to determine. One path forward 
would be to implement a longitudinal survey wherein students are given an ID code by study 
coordinators upon entering the college. This would allow longitudinal tracking by researchers 
but not Illinois’ administration. Another avenue currently being discussed is reenrolling or 
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collaborating with the Healthy Minds Network (HMN). Illinois participated in the HMN survey 
in 2014 but later withdrew. Reenrolling or collaborating with the HMN could facilitate more 
direct comparisons between Illinois and other programs as well as allow us to leverage additional 
resources (e.g., statisticians) and more sophisticated methods (e.g., population-based weighting), 
which would facilitate a better understanding of the data and more impactful actions.  
Thus, the success of our study has already directly contributed to improvements in the 
CoE and DoC and is directly facilitating potential improvements throughout the U of I.  
Limitations 
Despite our study’s many successes limitations are still present. First, our study, despite 
achieving response rates comparable to similar surveys (e.g., 3.3% - 62.7%; Lipson et al. 2016) 
and generally being representative of the CoE in terms of degree-type, student identity, and 
department, was still based on a relatively small sample (i.e., 24.09% of the CoE population). 
Notably, we did see a 32% increase in participation from our Spring 2016 survey (17.46% of the 
CoE population) with qualitative results suggesting that this was linked to word of mouth and 
improvements within the CoE based on survey results (e.g., greater acknowledgement by 
students, faculty, and staff of increased stress and mental health concerns in graduate students). 
To leverage this we collaborated with the CoE Executive Director of Graduate Programs to 
distribute a one-page summary of our results and potential action plans to all CoE graduate 
students. In addition, we plan to bolster coordination with EGSAC and departmental GSAC’s to 
explore methods to increase interest and engagement with future surveys (e.g., questions 
assessing departmental-level concerns such as lab space or after-hours safety).  
Second, as is typical with these types of surveys, we only obtained responses from the 
student perspective. While some studies have engaged advisors and mentors and even other 
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faculty, these studies are typically exceedingly difficult to develop, run, and analyze (e.g., Busch, 
1985). Indeed, given the numerous responsibilities faculty are committed to it can be difficult to 
get them to engage in sizeable numbers. Moreover, if one were to engage advisors and mentors 
one would ideally try to leverage this unique opportunity by linking a student’s responses to 
those from their advisor/mentor to assess for potential insights, such as discrepancies regarding 
support levels. While these ideal situations are unlikely, getting responses from faculty has been 
considered for future surveys. Specifically, a first pass at getting advisor/mentor input may 
include a shorter survey focused on: perceptions of student health and how it impacts success 
and productivity; perceptions of how much instrumental and psychosocial support they provide; 
and their perception of how successful and productive their students are. Moreover, one 
interesting possibility is looking at the health and success of faculty, which, mirroring graduate 
students, is under researched, with most investigations assessing the role of academic lineage or 
university prestige (e.g., Hilmer and Hilmer, 2007, 2009 ).  
Third, like almost all the studies in this domain, our study was cross-sectional. Due to 
this, it is challenging to determine causality. While methods such as SEM can provide some 
guidance regarding causality longitudinal analyses still provide a level of confidence and insight 
not obtainable in cross-sectional data. In general, there are two inter-linked pathways for 
longitudinal assessment. First, as noted previously, unique ID codes could be created for students 
by individuals running future surveys. Second, this step could be included as part of standard 
student orientation in the CoE, or if surveys are expanded to the LAS or Graduate College, as 
part of these broader orientations. These options have begun to be explored in the CoE and have 





 Despite the fact that graduate students represent one of the US’s key assets, directly 
facilitating economic development and global competitiveness, surprisingly little is known about 
the personal level factors that impact their success and productivity (Council of Graduate 
Schools, 2010). Our study began to explicate these factors and provides a foundation for future 
research while simultaneously leveraging these insights to provide concrete guidance for 
improving the experience of graduate students in Illinois’ CoE. Specifically, our study 
successfully: 1) developed and tested two novel frameworks seeking to explicate the graduate 
experience and success; 2) investigated and addressed definitional and methodological 
limitations found in prior studies on the mentor-mentee and/or advisor-advisee relationship in 
graduate students; and 3) assisted the CoE in more formally assessing graduate student concerns 
















Table 1. Comparison of study sample and CoE across degree types, gender, 
international/domestic students, and departments. Breakdown of gender-international/domestic 
























Students in Degree 
Program 
 435 (54)  1736 (52)  178 (22)  779 (23)*  190 (24)  843 (25)* 
Male  308 (74)  1354 (78)  120 (69)  592 (76)*  131 (69)  624 (74)* 
Female  109 (26)  382 (22)  55 (31)  187 (24)*  58 (31)  219 (26)* 
International Student  250 (58)  1128 (65)  106 (60)  467 (60)*  150 (79)  624 (74)* 
Domestic Student  185 (42)  590 (34)  72 (40)  312 (40)*  40 (21)  219 (26)* 



















































































Aerospace  37 (5)  183 (5) 
Agricultural and 
Biological 
 24 (3)  72 (2) 
Bioengineering  29 (4)  73 (2) 
Civil and 
Environmental 
 202 (25)  658 (20) 
Computer Science  115 (14)  662 (20) 
Electrical and 
Computer 
 132 (16)  564 (17) 
Industrial and 
Enterprise Systems 
 37 (5)  159 (5) 
Materials Science  55 (7)  175 (5) 
Mechanical Science  93 (12)  447 (13) 
Nuclear, Plasma, 
and Radiological 
 20 (2)  87 (3) 
Physics  59 (7)  276 (8) 









1  116 (27)  93 (52)  143 (75) 
2  72 (17)  75 (42)  41 (22) 
3  76 (18)  8 (5)  3 (2) 
4  60 (14)  2 (1)  3 (2) 
5  50 (12)  0  0 
6  42 (10)  0  0 
7+  19 (4)  0  0 
Note. CoE numbers with * indicate that these numbers were imputed based on data from CoE, 
the Illinois Division of Management Information, and estimates from Executive Director of the 
CoE’s Graduate Programs. 
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Table 2. List of degree types, descriptions, requirements, and stages for the Relative Rate of 
Degree Progress measure (RRDP).  
Degree Type Description and Requirements Stages 
Masters Without Thesis 
(Professional Master’s and 
Joint: Degree Master’s) 
 
This is a non-thesis, non-research 
degree that is completed in one-to-
four years. Students complete only 
coursework and then a capstone 
project. The degree is typically 
designed for students who do not plan 
to pursue the Ph.D. 
<1/2 of coursework completed 
1/2+ of coursework completed 
All coursework completed 
Capstone project started 
Capstone project completed 
All requirements (coursework and 
capstone) completed 
Masters With Thesis 
(Master’s + Thesis and 
Combined Bachelor’s / 
Master’s) 
This is a research-based master’s 
degree that is usually completed in 
two-to-five years. Students complete 
coursework, research, and a master’s 
thesis. This degree can lead students 
into the Ph.D. degree. 
<1/2 of coursework completed 
1/2+ of coursework completed 
All coursework completed 
Thesis started 
Thesis completed 
All requirements (coursework and 
thesis) completed 
PHD 
(Doctoral and Joint 
Doctoral) 
This is a primarily research-centered 
degree that is usually completed 
within four-to-seven years. Students 
will complete coursework, research, 
and a doctoral thesis. 
<1/2 of coursework completed 
1/2+ of coursework completed 
All coursework completed 
Qualifying Exam (Quals) Attempted 
Qualifying Exam (Quals) Passed 
Preliminary Examination Attempted 
Preliminary Examination Passed 
Final exam / Dissertation Defense 
attempted 
Final exam / Dissertation Defense 
completed 








Table 3. Product items used to measure raw total productivity, Departmental Productivity, and 
Relative Productivity (RP). 
Responses for all items: 0, 1, 2, 3, 4, 5, 6, 7, 8, 9 or more 
Total number of first author published peer-reviewed works (articles, chapters, reports, etc.). 
Total number of published peer-reviewed works (not first author). 
Total number of submitted first author works (articles, chapters, reports, etc.). 
Total number of submitted works (articles, chapters, reports etc.) – not first author. 
Total number of times you have presented at conferences, workshops, etc. 
Total number of awards you have obtained (e.g., conference awards, research awards, teaching, 
etc.). 
 
Total number of scholarships or fellowships you have been awarded. 
Total number of internships you have completed. 
Total number of patents or copyrights you have obtained. 
Total number of semesters you had a teaching role in a course (e.g., leading course discussions 






















Table 4. Item breakdown for Instrumental and Psychosocial Support measured via the Mentor 
Functioning Scale. 
Responses for all items: 
1 – Not at all, 2 – To a small extent, 3 – To some extent, 4 – To a large extent, 5 – To a very large extent. 
Prompt for all items: “To What extent has your primary advisor…” 
    MFS Items Support Type 
    - Helped you finish assignments/tasks or meet    
  deadlines that otherwise would have been difficult  
  to complete? 
Instrumental Support 
9 Items 
Scale range: 9-45 
- Given you challenging assignments that present     
  opportunities to learn new skills? 
- Explored career options with you? 
- Helped you improve your writing skills? 
- Helped you meet other people in your field? 
- Helped you meet people who can advance your    
  career? 
- Protected you from working with others before you     
  knew about their likes/dislikes, opinions on  
  controversial topics, and the nature of the political  
  environment? 
- Given you projects or tasks that have prepared you  
  for your career goals? 
- Helped you produce something important for your  
  career (e.g., publication, software, patent, etc.) 
    - Served as a role model? 
Psychosocial Support 
10 Items 
Scale range: 10-50 
- Conveyed feelings of respect for you as an  
  individual? 
- Conveyed empathy for the concerns and feelings  
  you have discussed with them? 
- Discussed your questions or concerns regarding  
  feelings of competence, commitment to  
  advancement, relationships with peers and  
  supervisors or work/family conflicts? 
- Encouraged you to talk openly about anxiety and  
  fears that detract from your work? 
- Displayed attitudes and values similar to your own? 
- Gone out of their way to promote your academic  
  interests? 
- Shared personal experiences as an alternative  
  perspective to your problems? 
- Encouraged you to prepare for next steps? 
- Shared the history of their career with you? 
  
 










Table 5. PHQ-9 scale, total score severity groupings, and proposed treatment actions.   
Prompt: “Over the last 2 weeks, how often have you been bothered by any of the 
following problems?” 
Scale: 0 = Not at all, 1 = Several Days,  
2 = More than half the days, 3 = Nearly every day 
Items 
- Little interest or pleasure in doing things 
- Feeling down, depressed, or hopeless 
- Trouble falling or staying asleep, or sleeping too much 
- Feeling tired or having little energy 
- Poor appetite or overeating 
- Feeling bad about yourself – or that you are a failure or have let  
  yourself or your family down 
- Trouble concentrating on things, such as reading the newspaper or  
   watching television 
- Moving or speaking so slowly that other people could have noticed?  
  Or the opposite – being so fidgety or restless that you have been     
  moving around a lot more than usual 
- Thoughts that you would be better off dead or of hurting yourself in  
  some way 
PHQ - 9 
Total 
Score 
Depression Severity Proposed Treatment Actions 
   
0-4 None-minimal None 
   
5-9 Mild Watchful waiting; repeat PHQ-9 at follow-up 
   
10-14 Moderate 
Treatment plan, consider counseling, follow-
up and/or pharmacotherapy 
   
15-19 Moderately Severe 
Active treatment with pharmacotherapy 
and/or psychotherapy 
   
20-27 Severe 
Immediate initiation of pharmacotherapy 
and, if severe impairment of poor response to 
therapy, expedited referral to a mental health 
specialist for psychotherapy and/or 
collaborative management 
   





Table 6. GAD-7 scale and total score severity groupings  
Prompt: “Over the last 2 weeks, how often have you been 
bothered by any of the following problems?” 
Scale: 0 = Not at all, 1 = Several Days,  
2 = More than half the days, 3 = Nearly every day 
Items 
- Feeling nervous, anxious or on edge? 
- Not being able to stop or control worrying? 
- Worrying too much about different things? 
- Trouble relaxing? 
- Being so restless that it is hard to sit still? 
- Becoming easily annoyed or irritable? 
- Feeling afraid as if something awful might happen? 





























Table 7. Items, scales, and health component identification for SF-12v2.  




   
1. In general, would you say your health is:  1(Excellent) – 5 (Poor) General Health 
   
2a. The following questions are about activities 
you might do during a typical day. Does your 
health now limit you in these activities? If so, 
how much?  
     Moderate activities, such as moving a table,     
     pushing a vacuum cleaner, bowling, or  
     playing golf. 
1=Yes, limited a lot 
2=Yes, limited a little 




   
2b. The following questions are about activities 
you might do during a typical day. Does your 
health now limit you in these activities? If so, 
how much?  
    Climbing several flights of stairs. 
1=Yes, limited a lot 
2=Yes, limited a little 




   
3a. During the past 4 weeks, how much of the 
time have you had any of the following 
problems with your work or other regular daily 
activities as a result of your physical health?  
     Accomplished less than you would like. 
1(All of the time) –  
5 (None of the time) 
Role-Physical 
   
3b. During the past 4 weeks, how much of the 
time have you had any of the following 
problems with your work or other regular daily 
activities as a result of your physical health?  
      Were limited in the kind of work or other    
       activities. 
1(All of the time) –  
5 (None of the time) 
Role-Physical 
   
5. During the past 4 weeks, how much did pain 
interfere with your normal work (including both 
work the home and housework)? 
1 (Not at all) –  
5 (Extremely) 
Bodily Pain 
   











Table 8. Subscales, items, and support functions for the Multidimensional Scale of Perceived 
Social Support (MSPSS).  
Scale:  1 = Very Strongly Disagree, 2 = Strongly Disagree, 3 = Mildly Disagree 
5  = Neutral 
6 = Mildly Agree, 7 = Strongly Agree, 8 = Very Strongly Agree 
Subscale MSPSS Question Support Function 
   
Family Support 
3) My family really tries to help me. 
Emotional, Instrumental, 
Informational, Validation 
4) I get the emotional help and 
support I need from my family. 
Emotional, Validation 
8) I can talk about my problems 
with my family. 
Emotional, Instrumental, 
Informational, Validation 




   
Friend Support 
6) My friends really try to help me. 
Emotional, Instrumental, 
Informational, Validation 
7) I can count on my friends when 




9) I have friends with whom I can 
share my joys and sorrows. 
Emotional, Companionship, 
Validation 
12) I can talk about my problems 
with my friends. 
Emotional, Instrumental, 
Informational, Validation 
   
Significant 
Other Support 
1) There is a special person who is 




2) There is a special person with 




10) There is a special person in my 
life who cares about my feelings. 
Emotional, Companionship, 
Validation 
5) I have a special person who is a 
real source of comfort to me. 
Emotional, Companionship, 
Validation 
   
Note. From Zimet et al., 1988 with support function labels based on the framework from Wills 
and Shinar (2000). 
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Table 9. Breakdown of departments, degrees, and degree types within the College of 
Engineering Graduate Program.  
Primary Degrees and Departments 
 Traditional Master’s and Doctoral Programs (Including Joint Doctoral.) 
 Aerospace Engineering 
Agricultural and Biological Engineering 
Bioengineering 
Civil and Environmental Engineering 
Computer Science 
Electrical and Computer Engineering 
Industrial and Enterprise Systems Engineering 
Materials Science and Engineering 
Mechanical Sciences and Engineering 
Nuclear, Plasma, and Radiological Engineering 
Physics 
 Professional Master’s Programs 
 Aerospace Engineering 
Bioengineering 
Civil and Environmental Engineering 
Computational Engineering 
Computer Science 
Electrical and Computer Engineering 
Energy Systems 
Financial Engineering 
M.Eng. in Mechanical Engineering 
Railway Engineering 
 Joint Degree Master’s 
 M.S. Civil Engineering: Construction Management and Master of Architecture 
M.S. Civil Engineering: Structures and Master of Architecture 
M.S. Civil Engineering and Master of Business Administration 
 Combined Bachelor’s / Master’s Programs 
 Computer Science: BS/MS 
Computer Science: BS/MCS 
Electrical and Computer Engineering: BS/M.Eng 
Materials Science and Engineering 
 Six Primary Degrees and Three Broader Degree Types 
    Doctoral 
PHD 
Joint Doctoral 
    Master’s + Thesis 
Master’s With Thesis (MWT) 
Combined Bachelor’s/Master’s 
    Professional Master’s 
Master’s Without Thesis (MWOT) 
Joint Degree Master’s 










Table 10.  Hierarchical Linear Regression Analyses for Overarching Framework.   
 Dependent Variable(s) Measure By 
Hypothesis 
Being Tested 
    
 Relative Rate of Degree Progress Relative Rate of Degree Progress - 
 Relative Productivity Relative Productivity - 
 Student Success and Productivity  
Composite: z-scored sum of 
RRDP and RP 
- 
    
 Independent Variable(s) Measure By 
Hypothesis 
Being Tested 








Dummy coded: Domestic-0, 
Internatioanl-1 
H13a, H13b 
    
    
Step 
2 
Mental Health Concerns 
Composite: z-scored sum of 
GAD-7 and PHQ-9 
H6 
Physical Health Concerns 
Reverse scored SF-12v2 
Physical Composite Score 
H7 
Perceived Social Support MSPSS total H8 
Instrumental Advisor/Mentor Support MFS-Instrumental total H1 
Psychosocial Advisor/Mentor Support MFS-Psychosocial total H2 
    
    
Step 
3  
Mental Health Concerns X Perceived 
Social Support 
Interaction of main effect 
variables 
H9a 
Physical Health Concerns X Perceived 
Social Support 
Interaction of main effect 
variables 
H9b 
Mental Health Concerns X Instrumental 
Advisor/Mentor Support 
Interaction of main effect 
variables 
H10a 
Physical Health Concerns X Instrumental 
Advisor /Mentor Support 
Interaction of main effect 
variables 
H10b 
Mental Health Concerns X Psychosocial 
Advisor/Mentor Support 
Interaction of main effect 
variables 
H11a 
Physical Health Concerns X Psychosocial 
Advisor/Mentor Support 
Interaction of main effect 
variables 
H11b 
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Table 11. Means, standard deviations, and means-difference tests for all main measures . 
     PHD  MWT  MWOT 
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Table 11. Cont. Note. Letters (e.g., a,b,c) denote whether degree-type results differ significantly between groups (i.e., between PHD, 
MWT and MWOT groups within a specific metric, such as Instrumental support). Matching letters represent non-significant 
differences (e.g., a, a, a) while non-matching indicates significant differences (e.g., a, ab ,b; “a” and “ab” are not significantly 
different, neither are “ab” and “b”, but “a” is significantly different than “b”).  




































Table 12. Correlations for PHD students across all main measures.  

































                
                
PHQ-9 - .736 *** .932 *** .441*** -.205*** -.198*** -.292*** -.270*** -.270*** -.371*** -.052 -.062 .031 -.236*** -.238*** 
                
                
GAD-7 .736*** - .932*** .384*** -.187*** -.211*** -.302*** -.281*** -.285*** -.328*** .016 -.068 -.008 -.209*** -.284*** 
                
                
MHC .932*** .932*** - .442*** -.211*** -.219*** -.318*** -.296*** -.297*** -.375*** -.019 -.070 .012 -.238*** -.280*** 
                
                
SF-12v2: 
RT 
.441*** .384*** .442*** - -0.023 -.097* -.146** -.088 -.111* -.293*** -.063 -.023 -.008 -.109* -.106* 
                




-.187*** -.211*** -.023 - .753*** .573*** .673*** .610*** .200*** .108* .114* .033 .619*** .532*** 
                




-.211*** -.219*** -.097* .753*** - .695*** .684*** .771*** .306*** .036 .039 .027 .691*** .546*** 
                




-.302*** -.318*** -.146** .573*** .695*** - .657*** .699*** .227*** .011 .094 .006 .704*** .539*** 
                





-.281*** -.296*** -.088 .673*** .684*** .657*** - .719*** .191*** -.049 .063 .065 .740*** .541*** 
                





-.285*** -.297*** -.111* .610*** .771*** .699*** .719*** - .247*** .006 .076 .062 .732*** .582*** 
                








.200*** .306*** .227*** .191*** .247*** - .110* .001 -.021 .186*** .177*** 
                
                
Tot. Prod. -.052 .016 -0.019 -0.063 .108* .036 .011 -.049 .006 .110* - .572*** -.064 .010 -.074 
                
                
RP -.062 -.068 -.070 -0.023 .114* .039 .094 .063 .076 .001 .572*** - .262*** .081 .015 
                
                
RRPD .031 -.008 .012 -0.008 .033 .027 .006 .065 .062 -.021 -.064 .262*** - .074 .017 
                





-.209*** -.238*** -.109* .619*** .691** .704*** .740*** .732*** .186*** .010 .081 .074 - .580*** 
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Table 13. Correlations for MWT students across all main measures. 




























                
                
















                
                













                
                
















                
                SF-12v2: 
RT 











-.084 -.148* -.062 -.210** 
-
.348*** 
                
                Inst. Sup. -.283*** -.191* -.253** -.227** - .835*** .617*** .672*** .567*** .304*** .180* .230** .029 .655*** .544*** 
                
                
Psych. Sup. -.362*** -.263** -.333*** 
-
.310*** 
.835*** - .718*** .671*** .746*** .387*** .137 .225** .028 .747*** .579*** 
                








.617*** .718*** - .687*** .684*** .234** .079 .247** .013 .727*** .511*** 
                








.672*** .671*** .687*** - .658*** .346*** .043 .173* .058 .709*** .557*** 
                








.567*** .746*** .684*** .658*** - .337*** .090 .252** .014 .686*** .479*** 
                





-.442*** -.319** .304*** .387*** .234** .346*** .337*** - .086 .147 .060 .360*** .289*** 
                
                
Tot. Prod. -.133 -.100 -.124 -.084 .180* .137 .079 .043 .090 .086 - .636*** -.083 .116 .083 
                
                RP -.159* -.128 -.153* -.148* .230** .225** .247** .173* .252** .147 .636*** - .067 .265** .181* 
                
                RRPD .001 -.030 -.016 -.062 .029 .028 .013 .058 .014 .060 -.083 .067 - .022 .061 
                





-.404*** -.210** .655*** .747*** .727*** .709*** .686*** .360*** .116 .265** .022 - 
.578*** 
 
                















              





Table 14. Correlations for MWOT students across all main measures. 





























                
                PHQ-9 - .789*** .946*** .547*** -.198* -.169 -.305** -.342*** -.320** -.346*** -.006 -.012 -.050 -.139 -.285** 
                
                GAD-7 .789*** - .946*** .341*** -.192 -.155 -.292** -.315** -.323** -.262*** -.040 -.071 -.077 -.184 -.279** 
                
                MHC .946*** .946*** - .469*** -.207* -.172 -.317** -.348*** -.341*** -.321*** -.024 -.044 -.068 -.171 -.299** 
                
                SF-12v2: 
RT 
.547*** .341*** .469*** - -.172 -.209* -.348*** -.355*** -.326** -.293*** .011 .034 .059 -.156 -.202* 
                
                Inst. Sup. -.198* -.192 -.207*  - .762*** .541*** .526*** .524*** .061 .238* .162 .004 .489*** .555*** 
                
                Psych. Sup. -.169 -.155 -0.172 -.209* .762*** - .650*** .653*** .690*** .210* .090 .004 -.062 .627*** .583*** 
                
                Rel. Rating: -.305** -.292** -.317** -.348*** .541*** .650*** - .622*** .625*** .110 .023 .021 -.141 .543*** .488*** 
                
                Inst. Sup. 
Sat. 
-.342*** -.315** -.348*** -.355*** .526*** .653*** .622*** - .876*** .228* .189 .188 .059 .658*** .562*** 
                
                Psych. Sup. 
Sat 
-.320** -.323** -.341*** -.326** .524*** .690*** .625*** .876*** - .225* .151 .107 -.019 .653*** .566*** 
                
                MSPSS 
Total 
-.346*** -.262*** -.321*** -.293*** .061 .210* .110 .228* .225* - .081 .055 -.124 .089 .067 
                
                
Tot. Prod. -.006 -.040 -.024 .011 .238* .090 .023 .189 .151 .081 - .687*** .054 .192 .134 
                
                RP -.012 -.071 -.044 .034 .162 .004 .021 .188 .107 .055 .687*** - .091 .172 .171 
                
                RRPD -.050 -.077 -.068 .059 .004 -.062 -.141 .059 -.019 -.124 .054 .091 - .003 .008 
                
                Self-Def. 
Mentor 
-.139 -.184 -.171 -.156 .489*** .627*** .543*** .658*** .653*** .089 .192 .172 .003 - .549*** 
                
                Lit-Def. 
Mentor 







              









Table 15. Correlations for PHD students across all main measures, split by gender (male top, female bottom).  





























                
                
PHQ-9 - .788*** .946*** .452*** -.253*** -.244*** -.331*** -.313*** -.323*** 
-
.383*** 
-.037 -.034 .055 -.280*** 
-
.286*** 
                
                
GAD-7 .624*** - .945*** .396*** -.254*** -.267*** -.327*** -.355*** -.346*** 
-
.346*** 
-.005 -.071 -.004 -.249*** 
-
.319*** 
                
                
MHC .903*** .900*** - .449*** -.268*** -.270*** -.348*** -.354*** -.354*** 
-
.386*** 
-.022 -.055 .028 -.280*** 
-
.320*** 
                
                
SF-12v2: RT .404*** .379*** .434*** - -0.06 -.157** -.196** -.168** -.189** 
-
.312*** 
-.046 -.014 .021 -.172** -.123* 
                
                Inst. Sup. -.097 .008 -.050 .001 - .741*** .576*** .661*** .596*** .277*** .106 .112 .029 .619*** .540*** 
                
                Psych. Sup. -.076 -.079 -.085 .007 .750*** - .694*** .695*** .770*** .366*** .020 .011 -.006 .678*** .523*** 
                
                Rel. Rating: -.176 -.275** -.248* -.084 .516*** .678*** - .681*** .695*** .272*** .040 .101 -.032 .711*** .530*** 
                
                Inst. Sup. 
Sat. 
-.109 -.067 -.097 .117 .679*** .627*** .530*** - .732*** .230*** -.075 .033 .040 .777*** .586*** 
                
                Psych. Sup. 
Sat 
-.093 -.119 -.117 .095 .596*** .744*** .679*** .652*** - .303*** -.004 .038 .014 .739*** .585*** 
                
                MSPSS Total -.346*** -.362*** -.393*** -.208* -.010 .161 .106 .126 .084 - .139* -.007 -.023 .214*** .202*** 
                
                
Tot. Prod. -.075 .088 .007 -.050 .134 .095 -.058 .085 .055 -.054 - .563*** -.061 .026 -.038 
                
                RP -.123 -.030 -.086 .021 .143 .177 .094 .183 .235* .027 .619*** - .223*** .055 .044 
                
                RRPD -.070 -.089 -.088 -.041 .136 .217* .204* .200* .285** -.003 -.039 .431** - .050 .010 
                
                Self-Def. 
Mentor 
-.072 -.044 -.064 .053 .580*** .709*** .652*** .657*** .673*** .094 -.010 .192 .225* - .600*** 
                
                Lit-Def. 
Mentor 







              








Table 16. Correlations for PHD students across all main measures, split by student status (international top, domestic bottom).  





























                
                PHQ-9 - .731*** .929*** .393*** -.217** -.206** -.288*** -.283*** -.292*** -.405*** -.173** -.133* .048 -.290*** -.246*** 
                
                GAD-7 .745*** - .932*** .369*** -.230*** -.234*** -.298*** -.296*** -.287*** -.355*** -.099 -.122 .002 -.242*** -.296*** 
                
                MHC .936*** .932*** - .409*** -.240*** -.237*** -.315*** -.311*** -.311*** -.408*** -.146* -.137* .027 -.285*** -.292*** 
                
                SF-12v2: 
RT 
.510*** .436*** .507*** - -.044 -.097 -.090 -.087 -.059 -.262*** -.118 -.028 .042 -.092 -.054 
                
                Inst. Sup. -.201** -.108 -.165* -.053 - .824*** .647*** .711*** .690*** .284*** .100 .106 .011 .707*** .605*** 
                
                Psych. 
Sup. 
-.190* -.171* -.193** -.121 .619*** - .728*** .744*** .812*** .372*** .004 .036 .002 .743*** .606*** 
                
                Rel. 
Rating: 
-.302*** -.322*** -.334*** -.222** .471*** .639*** - .698*** .706*** .258*** .027 .091 -.042 .724*** .562*** 
                
                Inst. Sup. 
Sat. 
-.254** -.263*** -.276*** -.088 .635*** .587*** .593*** - .766*** .235*** -.054 .049 .037 .791*** .584*** 
                
                Psych. 
Sup. Sat 
-.239** -.287*** -.281*** -.180* .498*** .703*** .689*** .647*** - .280*** .006 .045 .006 .740*** .639*** 
                
                MSPSS 
Total 
-.337*** -.326*** -.355*** -.301*** .126 .209** .152* .123 .189* - .110 -.012 -.025 .218** .191** 
                
                
Tot. Prod. .090 .141 .123 .042 .173* .100 -.032 -.047 -.001 .071 - .551*** -.026 .037 .030 
                
                RP .042 .011 .029 -.009 .144 .049 .096 .085 .128 .014 .614*** - .306*** .059 .033 
                
                RRPD -.002 -.013 -.008 -.175* .045 .085 .164* .143 .217** .045 -.116 .170* - .041 -.042 
                
                Self-Def. 
Mentor 
-.164* -.176* -.182* -.107 .530*** .626*** .675*** .669*** .723*** .112 -.045 .112 .185* - .595*** 
                
                Lit-Def. 
Mentor 
-.226** -.275*** -.268*** -.165* .444*** .454*** .504*** .478*** .493*** .145 -.221** -.017 .174* .555*** - 
  
 
              








Table 17. Correlations for MWT students across all main measures, split by gender (male top, female bottom).  




























                
                PHQ-9 - .787*** .945*** .547*** -.286** -.364*** -.433*** -.476*** -.430*** -.400*** -.088 -.148 .043 -.439*** -.581*** 
                




- .945*** .520*** -.233* -.288** -.469*** -.409*** -.404*** -.467*** -.069 -.136 .000 -.415*** -.428*** 
                
                MHC .909*** .913*** - .564*** -.274** -.345*** -.475*** -.467*** -.440*** -.459*** -.083 -.150 .023 -.450*** -.533*** 
                
                SF-12v2: 
RT 
.557*** .188 .407** - -.291** -.364*** -.395*** -.359*** -.338*** -.433*** -.070 -.176 .012 -.251** -.417*** 
                
                Inst. Sup. -.281* -.061 -.186 -.031 - .824*** .621*** .733*** .588*** .301** .198* .239* -.005 .667*** .600*** 
                
                Psych. 
Sup. 
-.368** -.198 -.310* -.158 .857*** - .725*** .751*** .788*** .356*** .135 .266** -.014 .768*** .622*** 
                
                Rel. 
Rating: 
-.206 -.094 -.164 -.103 .608*** .704*** - .690*** .695*** .202* .084 .267** -.032 .739*** .592*** 
                
                Inst. Sup. 
Sat. 
-.196 .056 -.075 -.087 .502*** .430** .642*** - .691*** .364*** .131 .230* .066 .759*** .644*** 
                
                Psych. 
Sup. Sat 
-.178 -.174 -.194 -.096 .484*** .610*** .624*** .500*** - .312** .101 .297** -.065 .729*** .532*** 
                
                MSPSS 
Total 
-.402** -.265 -.365** -.069 .285* .445** .254 .151 .315* - .103 .115 -.008 .310** .289** 
                
                
Tot. Prod. -.286* -.224 -.279* -.140 .139 .144 .081 -.197 .078 .033 - .617*** -.128 .127 .111 
                
                RP -.183 -.120 -.166 -.110 .203 .121 .202 .018 .140 .173 .673*** - .001 .263** .246** 
                
                RRPD -.115 -.120 -.129 -.234 .074 .088 .092 -.016 .149 .202 .034 .204 - -.017 .008 
                
                Self-Def. 
Mentor 
-.266 -.117 -.209 -.097 .601*** .669*** .659*** .487*** .500*** .432** .102 .262 .069 - .637*** 
                
                Lit-Def. 
Mentor 







              







Table 18. Correlations for MWT students across all main measures, split by student status (international top, domestic bottom). 




























                
                PHQ-9 - .824*** .959*** .558*** -.312** -.352*** -.381*** -.434*** -.347*** -.361*** -.036 -.017 -.076 -.417*** -.569*** 
                
                GAD-7 .669*** - .951*** .525*** -.150 -.170 -.328** -.321** -.235* -.289** -.016 .001 -.110 -.307** -.413*** 
                
                
MHC .892*** .933*** - .567*** -.246* -.278** -.373*** -.399*** -.308** -.342*** -.028 -.009 -.096 -.383*** -.519*** 
                
                SF-12v2: 
RT 
.417*** .330** .403*** - -.184 -.228* -.266** -.229* -.266** -.245* .122 .069 -.138 -.093 -.298** 
                
                Inst. Sup. -.253* -.270* -.285* -.365** - .887*** .658*** .670*** .642*** .271** .208* .255* .036 .715*** .542*** 
                
                Psych. 
Sup. 
-.383** -.435*** -.445*** -.479*** .754*** - .690*** .691*** .743*** .343** .143 .192 .072 .749*** .570*** 
                
                Rel. 
Rating: 
-.466*** -.515*** -.533*** -.476*** .561*** .766*** - .667*** .714*** .190 .092 .254* .094 .702*** .491*** 
                
                Inst. Sup. 
Sat. 
-.433*** -.318** -.403*** -.375** .684*** .639*** .716*** - .782*** .336** .111 .234* .133 .783*** .561*** 
                
                Psych. 
Sup. Sat 
-.462*** -.555*** -.555*** -.281* .453*** .750*** .644*** .480*** - .254* .136 .305** .061 .699*** .530*** 
                
                MSPSS 
Total 
-.502*** -.629*** -.626*** -.401*** .391** .462*** .317** .352** .476*** - .030 .047 .126 .356*** .258* 
                
                Tot. 
Prod. 
-.169 -.194 -.200 -.092 .212 .122 .081 -.049 .036 .054 - .556*** -.113 .195 .045 
                
                RP -.314** -.301* -.336** -.290* .253* .261* .270* .089 .199 .195 .630*** - .084 .279** .164 
                
                RRPD .172 .112 .151 .070 .015 -.048 -.112 -.058 -.061 -.041 -.051 .075 - .070 .095 
                
                Self-Def. 
Mentor 
-.379** -.427*** -.439*** -.402** .571*** .742*** .769*** .598*** .665*** .344** .007 .228 -.053 - .616*** 
                
                Lit-Def. 
Mentor 







              








Table 19. Correlations for MWOT students across all main measures, split by gender (male top, female bottom). 





























                
                PHQ-9 - .743*** .935*** .563*** -.205 -.099 -.265* -.306** -.241* -.323*** -.038 .015 -.112 -.069 -.298** 
                




- .932*** .305*** -.212 -.093 -.300** -.272* -.236* -.197* -.077 -.041 -.084 -.142 -.264* 
                
                MHC .962*** .965*** - .467*** -.223 -.103 -.302** -.310** -.255* -.279** -.062 -.014 -.105 -.113 -.302** 
                
                SF-12v2: 
RT 
.496*** .397** .462*** - -.201 -.231* -.388** -.389** -.369** -.280** .071 .073 .012 -.143 -.263* 
                
                Inst. Sup. -.177 -.141 -.164 -.046 - .785*** .522*** .530*** .534*** .108 .292* .201 .053 .501*** .589*** 
                
                Psych. 
Sup. 
-.358 -.311 -.347 -.129 .692*** - .609*** .606*** .675*** .213 .140 .036 .036 .639*** .648*** 
                
                Rel. 
Rating: 
-.456* -.302 -.391* -.201 .626*** .791*** - .613*** .634*** .106 .063 .065 -.024 .550*** .501*** 
                
                Inst. Sup. 
Sat. 
-.453* -.433* -.459* -.247 .525** .789*** .650*** - .867*** .242* .167 .161 .153 .620*** .570*** 
                
                Psych. 
Sup. Sat 
-.485** -.491** -.506** -.210 .516** .741*** .643*** .920*** - .235* .154 .102 .051 .660*** .573*** 
                
                MSPSS 
Total 
-.483*** -.471*** -.495*** -.392** -.124 .211 .088 .167 .249 - .031 -.029 -.101 .150 .116 
                
                
Tot. Prod. .050 .020 .036 -.114 .065 -.051 -.106 .252 .149 .196 - .660*** .020 .184 .058 
                
                RP -.061 -.120 -.095 -.048 .061 -.072 -.100 .253 .120 .228 .728*** - .075 .160 .112 
                
                RRPD .098 -.054 .021 .202 -.133 -.301 -.461* -.167 -.160 -.181 .125 .126 - .016 .114 
                
                Self-Def. 
Mentor 
-.319 -.284 -.312 -.205 .453* .591** .538** .777*** .643*** -.122 .214 .206 -.031 - .523*** 
                
                Lit-Def. 
Mentor 







              








Table 20. Correlations for MWOT students across all main measures, split by student status (international top, domestic bottom). 





























                
                PHQ-9 - .798*** .948*** .529*** -.290** -.219 -.358** -.413*** -.375*** -.344*** -.083 -.088 -.010 -.177 -.316** 
                




- .949*** .314*** -.185 -.121 -.249* -.262* -.245* -.261** -.084 -.138 -.067 -.115 -.255* 
                
                MHC .939*** .934*** - .444*** -.250* -.179 -.320** -.355** -.326** -.318*** -.088 -.120 -.041 -.154 -.301** 
                
                SF-12v2: 
RT 
.635*** .495** .605*** - -.214 -.229* -.348** -.388*** -.305** -.307*** .013 .003 .004 -.163 -.207 
                
                Inst. Sup. .065 -.248 -.091 -.080 - .743*** .570*** .497*** .485*** .075 .091 .038 .043 .431*** .544*** 
                
                Psych. 
Sup. 
-.023 -.302 -.169 -.180 .816*** - .635*** .580*** .663*** .209 -.070 -.133 -.018 .543*** .572*** 
                
                Rel. 
Rating: 
-.171 -.476* -.342 -.420* .460* .690*** - .536*** .544*** .018 -.119 -.086 -.053 .441*** .508*** 
                
                Inst. Sup. 
Sat. 
-.182 -.509* -.366 -.321 .600** .836*** .815*** - .883*** .261* .082 .105 .129 .549*** .555*** 
                
                Psych. 
Sup. Sat 
-.221 -.602** -.436* -.480* .615** .767*** .802*** .864*** - .249* .046 .050 .051 .586*** .556*** 
                
                MSPSS 
Total 
-.369* -.275 -.345* -.322* .013 .210 .342 .153 .166 - .134 .141 -.125 .130 .086 
                
                
Tot. Prod. .320* .150 .253 .115 .639** .531** .391 .426* .395 -.069 - .731*** .149 .026 .024 
                
                RP .222 .126 .187 .247 .497* .370 .295 .370 .248 -.124 .582*** - .134 -.007 .070 
                
                RRPD -.216 -.124 -.183 .254 -.137 -.219 -.433* -.131 -.218 -.131 -.276 .003 - .024 .031 
                
                Self-Def. 
Mentor 
-.093 -.400 -.259 -.209 .619** .824*** .744*** .833*** .760*** .011 .506* .499* -.054 - .569*** 
                
                Lit-Def. 
Mentor 







              








Table 21. Overview of correlations between RP and all main measures across degree types, gender, and student status.  






    PHD MWT MWOT PHD MWT MWOT 
                
                Scale PHD  MWT MWOT Male Female Male Female Male Female Int Dom Int Dom Int Dom 
                
                




                
                GAD-7 -.068 -.128 -.071 -.071 -.030 -.136 -.120 -.041 -.120 -.122 .011 .001 -.301* -.138 .126 
                
                




                
                SF-12v2: 
RT 
-.023 -.148* .034 -.014 .021 -.176 -.110 .073 -.048 -.028 -.009 .069 -.290* .003 .247 
                
                Inst. Sup. .114* .230** .162 .112 .143 .239* .203 .201 .061 .106 .144 .255* .253* .038 .497* 
                
                Psych. 
Sup. 
.039 .225** .004 .011 .177 .266** .121 .036 -.072 .036 .049 .192 .261* -.133 .370 
                
                Rel. 
Rating: 
.094 .247** .021 .101 .094 .267** .202 .065 -.100 .091 .096 .254* .270* -.086 295 
                
                Inst. Sup. 
Sat. 
.063 .173* .188 .033 .183 .230* .018 .161 .253 .049 .085 .234* .089 .105 370 
                
                Psych. 
Sup. Sat 
.076 .252** .107 .038 .235* .297** .140 .102 .120 .045 .128 .305** .199 .050 .248 
                
                MSPSS 
Total 
.001 .147 .055 -.007 .027 .115 .173 -.029 .228 -.012 .014 .047 .195 .141 -.124 
                
                
Tot. Prod. .572*** .636*** .687*** .563*** 619*** .617*** .673*** .660*** .728*** .551*** .614*** .556*** .630*** .731*** .582*** 
                
                RRPD .262*** .067 .091 .223*** .431** .001 .204 .075 .126 .306*** .170* .084 .075 .134 .003 
                
                Self-Def. 
Mentor 
.081 .265** .172 055 .192 .263** .262 .160 .206 .059 .112 .279** .228 -.007 .499* 
                
                Lit-Def. 
Mentor 
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Table 22.  Overview of correlations between advisor/mentor Instrumental Support and all main measures across degree types, gender, 
and student status. 




    PHD MWT MWOT PHD MWT MWOT 
                
                Scale PHD  MWT MWOT Male Female Male Female Male Female Int Dom Int Dom Int Dom 
                







-.097 -.286** -.281* -.205 -.177 -.217** -.201** -.312** -.253* -.290** .065 
                
                
GAD-7 -.187*** -.191* -.192 
-
.254*** 
.008 -.233* -.061 -.212 -.141 
-
.230*** 
-.108 -.150 -.270* -.185 -.248 
                
                
MHC -.211*** -.253** -.207* 
-
.268*** 
-.050 -.274** -.186 -.223 -.164 
-
.240*** 
-.165* -.246* -.285* -.250* -.091 
                
                SF-12v2: 
RT 
-0.023 -.227** -.172 -0.06 .001 -.291** -.031 -.201 -.046 -.044 -.053 -.184 -.365** -.214 -.080 
                
                Psych. 
Sup. 
.753*** .835*** .762*** .741*** .750*** .824*** .857*** .785*** .692*** .824*** .619*** .887*** .754*** .743*** .816*** 
                
                Rel. 
Rating: 
.573*** .617*** .541*** .576*** .516*** .621*** .608*** .522*** .626*** .647*** .471*** .658*** .561*** .570*** .460* 
                
                Inst. Sup. 
Sat. 
.673*** .672*** .526*** .661*** .679*** .733*** .502*** .530*** .525** .711*** .635*** .670*** .684*** .497*** .600** 
                
                Psych. 
Sup. Sat 
.610*** .567*** .524*** .596*** .596*** .588*** .484*** .534*** .516** .690*** .498*** .642*** .453*** .485*** .615** 
                
                MSPSS 
Total 
.200*** .304*** .061 .277*** -.010 .301** .285* .108 -.124 .284*** .126 .271** .391** .075 .013 
                
                Tot. Prod. .108* .180* .238* .106 .134 .198* .139 .292* .065 .100 .173* .208* .212 .091 .639** 
                
                
RP .114* .230** .162 .112 .143 .239* .203 .201 .061 .106 .144 .255* .253* .038 .497* 
                
                RRPD .033 .029 .004 .029 .136 -.005 .074 .053 -.133 .011 .045 .036 .015 .043 -.137 
                
                Self-Def. 
Mentor 
.619*** .655*** .489*** .619*** .580*** .667*** .601*** .501*** .453* .707*** .530*** .715*** .571*** .431*** .619** 
                
                Lit-Def. 
Mentor 
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Table 23. Overview of correlations between advisor/mentor Psychosocial Support and all main measures across degree types, gender, 
and student status. 




    PHD MWT MWOT PHD MWT MWOT 
                
                Scale PHD MWT MWOT Male Female Male Female Male Female Int Dom Int Dom Int Dom 
                










-.368** -.099 -.358 -.206** -.190* 
-
.352*** 
-.383** -.219 -.023 
                
                
GAD-7 -.211*** -.263** -.155 
-
.267*** 







                

















                





-.209* -.157** .007 
-
.364*** 




                
                Inst. Sup. .753*** .835*** .762*** .741*** .750*** .824*** .857*** .785*** .692*** .824*** .619*** .887*** .754*** .743*** .816*** 
                
                Rel. 
Rating: 
.695*** .718*** .650*** .694*** .678*** .725*** .704*** .609*** .791*** .728*** .639*** .690*** .766*** .635*** .690*** 
                
                Inst. Sup. 
Sat. 
.684*** .671*** .653*** .695*** .627*** .751*** .430** .606*** .789*** .744*** .587*** .691*** .639*** .580*** .836*** 
                
                Psych. 
Sup. Sat 
.771*** .746*** .690*** .770*** .744*** .788*** .610*** .675*** .741*** .812*** .703*** .743*** .750*** .663*** .767*** 
                
                MSPSS 
Total 
.306*** .387*** .210* .366*** .161 .356*** .445** .213 .211 .372*** .209** .343** .462*** .209 .210 
                
                Tot. Prod. .036 .137 .090 .020 .095 .135 .144 .140 -.051 .004 .100 .143 .122 -.070 .531** 
                
                
RP .039 .225** .004 .011 .177 .266** .121 .036 -.072 .036 .049 .192 .261* -.133 .370 
                
                RRPD .027 .028 -.062 -.006 .217* -.014 .088 .036 -.301 .002 .085 .072 -.048 -.018 -.219 
                
                Self-Def. 
Mentor 
.691** .747*** .627*** .678*** .709*** .768*** .669*** .639*** .591** .743*** .626*** .749*** .742*** .543*** .824*** 
                
                Lit-Def. 
Mentor 
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Table 24. Overview of correlations between dimensional Self-Defined mentor and all main measures across degree types, gender, and 
student status. 




    PHD MWT MWOT PHD MWT MWOT 
                
                Scale PHD  MWT MWOT Male Female Male Female Male Female Int Dom Int Dom Int Dom 
                
















-.379** -.177 -.093 
                

















                



















                
                SF-12v2: 
RT 
-.109* -.210** -.156 -.172** .053 -.251** 097 -.143 -.205 -.092 -.107 -.093 -.402** -.163 -.209 
                
                Inst. Sup. .619*** .655*** .489*** .619*** .580*** .667*** .601*** .501*** .453* .707*** .530*** .715*** .571*** .431*** .619** 
                
                Psych. 
Sup. 
.691*** .747*** .627*** .678*** .709*** .768*** .669*** .639*** .591** .743*** .626*** .749*** .742*** .543*** .824*** 
                
                Rel. 
Rating: 
.704*** .727*** .543*** .711*** .652*** .739*** .659*** .550*** .538** .724*** .675*** .702*** .769*** .441*** .744*** 
                
                Inst. Sup. 
Sat. 
.740*** .709*** .658*** .777*** .657*** .759*** .487*** .620*** .777*** .791*** .669*** .783*** .598*** .549*** .833*** 
                
                Psych. 
Sup. Sat 
.732*** .686*** .653*** .739*** .673*** .729*** .500*** .660*** .643*** .740*** .723*** .699*** .665*** .586*** .760*** 
                
                MSPSS 
Total 
.186*** .360*** .089 .214*** .094 .310** .432** .150 -.122 .218** .112 .356*** .344** .130 .011 
                
                
Tot. Prod. .010 .116 .192 .026 -.010 .127 .102 .184 .214 .037 -.045 .195 .007 .026 .506* 
                
                RP .081 .265** .172 .055 .192 .263** .262 .160 .206 .059 .112 .279** .228 -.007 .499* 
                
                RRPD .074 .022 .003 .050 .225* -.017 .069 .016 -.031 .041 .185* .070 -.053 .024 -.054 
                
                Lit-Def. 
Mentor 







              
 
 112 
Table 25. Overview of correlations between dimensional Literature-defined mentor and all main measures across degree types, 
gender, and student status. 
 
Note. * = p < .05;  ** = p < .01; *** = p < .001; Grey shading = p < .000025, the Bonferroni Corrected p-value (i.e., .05/1977 = 
.000025).  
    PHD MWT MWOT PHD MWT MWOT 
                
                Scale PHD  MWT MWOT Male Female Male Female Male Female Int Dom Int Dom Int Dom 
                
















-.385** -.316** -.160 
                
                













-.338** -.255* -.383 
                

















-.390** -.301** -.288 
                





-.202* -.123* -.074 
-
.417*** 




                
                Inst. Sup. .532*** .544*** .555*** .540*** .482*** .600*** .331* .589*** .462* .605*** .444*** .542*** .559*** .544*** 608 
                
                Psych. 
Sup. 
.546*** .579*** .583*** .523*** .594*** .622*** .405** .648*** .418* .606*** .454*** .570*** .603*** .572*** .630** 
                
                Rel. 
Rating: 
.539*** .511*** .488*** .530*** .504*** .592*** .141 .501*** .484** .562*** .504*** .491*** .565*** .508*** .441* 
                
                Inst. Sup. 
Sat. 
.541*** .557*** .562*** .586*** .351*** .644*** .142 .570*** .558** .584*** .478*** .561*** .564*** .555*** .615** 
                
                Psych. 
Sup. Sat 
.582*** .479*** .566*** .585*** .533*** .532*** .207 .573*** .548** .639*** .493*** .530*** .389** .556*** .636** 
                
                MSPSS 
Total 
.177*** .289*** .067 .202*** .142 .289** .160 .116 -.054 .191** .145 .258* .352** .086 .015 
                
                
Tot. Prod. -.074 .083 .134 -.038 -.182 .111 -.007 .058 .331 .030 -.221** .045 .121 .024 .472* 
                
                RP .015 .181* .171 .044 -.093 .246** -.029 .112 .302 .033 -.017 .164 .216 .070 .469* 
                
                RRPD .017 .061 .008 .010 .149 .008 .176 .114 -.225 -.042 .174* .095 -.009 .031 -.078 
                
                Self-Def. 
Mentor 
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Table 26. Prevalence rates of positive/negative depression screens in 2016 and 2017 CoE 
samples split by degree type compared to positive depression screens in Lipson et al. 2016. 
 Note. ART = Art & Design; BUS = Business; ENG = Engineering; HUM = Humanities; LAW = Law; MED = 
Medicine; MULT = Multidisciplinary; NAT = Natural Sciences; NUR = Nursing; OTH = Other; PH = Public 
Health; SOC = Social Sciences; SW = Social Work.  
Note. Lipson et al.’s results are based on data form the Health Minds Network (HMN). The HMN and the CoE 
Spring 2016 Survey both used the PHQ-9 to determine prevalence of depression. Thus, Lipson et al.’s and CoE’s 
results for depression can be directly compared.. 
 
 
  PHD Students  MWT Students  MWOT Students 
























             
             Sample  N %  N %  N %  N %  N %  N % 
                   
                   Overall  72 16.6  363 83.4  31 17.4  147 82.6  41 21.6  149 78.4 
                   
                   Male  49 15.9  259 84.1  24 20.0  96 80  24 18.3  107 81.7 
                   
                   Female  17 15.6  92 84.4  6 10.9  49 89.1  17 29.3  41 70.7 
                   
                   International  39 15.6  211 84.4  21 19.8  85 80.2  32 21.3  118 78.7 
                   
                   Domestic  33 17.8  152 82.2  10 13.9  62 86.1  9 22.5  31 77.5 
                   
                   Advisor = yes  68 16.3  349 83.7  28 16.9  138 83.1  22 21.2  82 78.8 
                   
                   Advisor = no  4 22.2  14 77.8  3 25  9 75  19 22.1  67 77.9 
                   
                   Self-define advisor 
as mentor = yes 
 46 13  307 87  14 10.8  116 89.2  14 18.4  62 81.6 
                   
                   Self-define advisor 
as mentor = no 
 22 34.4  42 65.6  14 38.9  22 61.1  8 28.6  20 71.4 
                   
                   LD - 4 = yes  30 12.9  203 87.1  8 8.8  83 91.2  5 9.6  47 90.4 
                   
                   LD - 4 = no  38 20.7  146 79.3  20 26.7  55 73.3  17 32.7  35 67.3 
                   
                   LD – 4/3 =  yes  44 13.1  292 86.9  15 11.3  118 88.7  9 14.1  55 85.9 
                   
                   LD – 4/3 =  no  24 29.6  57 70.4  13 39.4  20 60.6  13 32.5  27 67.5 
                   
Lipson et al. 2016 – A publication based on Healthy Minds Network data 
Department  
Doctoral Student 
PHQ-9 Positive Screen Percentage 
 
Master’s Student  
PHQ-9 Positive Screen Percentage 
ART  25.5  20.0 
BUS  10.4  10.8 
ENG  15.8  19.3 
HUM  21.1  19.8 
LAW  12.4  14.6 
MED  9.2  17.3 
MULT  16.1  17.9 
NAT  14.0  13.1 
NUR  9.5  8.3 
OTH  9.9  11.9 
PH  13.9  8.7 
SOC  14.6  10.7 
SW  46.0  10.5 
CoE Spring 2016 Survey Data 
 
Doctoral Student  
PHQ-9 Positive Screen Percentage 
 
Master’s Student  
PHQ-9 Positive Screen Percentage 
 17.2  14.9 
 
 114 
Table 27. Prevalence rates of positive/negative anxiety screens in 2016 and 2017 CoE split by 
degree type compared to positive anxiety screens in the HMN data from 2014-2016.  
  PHD Students  MWT Students  MWOT Students 
























                   
                   Sample  N %  N %  N %  N %  N %  N % 
                   
                   Overall  64 14.7  371 85.3  23 12.9  155 87.1  25 13.2  165 86.8 
                   
                   Male  42 13.6  266 86.4  19 15.8  101 84.2  12 9.2  119 90.8 
                   
                   Female  17 15.6  92 84.4  4 7.3  51 92.7  13 22.4  45 77.6 
                   
                   International  32 12.8  218 87.2  14 13.2  92 86.8  19 12.7  131 87.3 
                   
                   Domestic  32 17.3  153 82.7  9 12.5  63 87.5  6 15.0  34 85 
                   
                   Advisor = yes  59 14.1  358 85.9  20 12.0  146 88  14 13.5  90 86.5 
                   
                   Advisor = no  5 27.8  13 72.2  3 25  9 75  11 12.8  75 87.2 
                   
                   Self-define 
advisor as mentor 
= yes 
 42 11.9  311 88.1  9 6.9  121 93.1  11 14.5  65 85.5 
                   
                   Self-define 
advisor as mentor 
= no 
 17 26.6  47 73.4  11 30.6  25 69.4  3 10.7  25 89.3 
                   
                   LD - 4 = yes  20 8.6  213 91.4  5 5.5  86 94.5  5 9.6  47 90.4 
                   
                   LD - 4 = no  39 21.2  145 78.8  15 20  60 80  9 17.3  43 82.7 
                   
                   LD – 4/3 =  yes  36 10.7  300 89.3  10 7.5  123 92.5  7 10.9  57 89.1 
                   
                   LD – 4/3 =  no  23 28.4  58 71.6  10 30.3  23 69.7  7 17.5  33 82.5 
Health Minds Network Data for Anxiety Using GAD-7 (2014-2016) 
Department  
Doctoral Student  
GAD-7 Positive Screen Percentage 
 
Master’s Student  
GAD-7 Positive Screen Percentage 
ART  12.7  22.0 
BUS  9.4  10.6 
ENG  12.5  13.8 
HUM  20.3  21.7 
LAW  20.0  12.1 
MED  16.9  18.8 
NAT  15.0  17.2 
NUR  22.4  25.4 
PH  13.5  15.5 
SOC  16.4  17.3 
SW  15.6  19.0 
CoE Spring 2016 Survey Data 
  
Doctoral Student  
GAD-7 Positive Screen Percentage 
 
Master’s Student  
GAD-7 Positive Screen Percentage 
  15.4  13.9 
Note. ART = Art & Design; BUS = Business; ENG = Engineering; HUM = Humanities; LAW = Law; MED = 
Medicine; MULT = Multidisciplinary; NAT = Natural Sciences; NUR = Nursing; OTH = Other; PH = Public 
Health; SOC = Social Sciences; SW = Social Work.  
Note. Lipson et al.’s results are based on data form the Health Minds Network (HMN). The HMN used the PHQ to 
determine prevalence rates of anxiety from 2007-2013 while the CoE Spring 2016 Survey used the GAD-7. Thus, 
Lipson et al.’s results for anxiety cannot be directly compared to CoE’s. The HMN switched to using the GAD-7 in 
2014. The data in the HMN section can thus be used as a direct comparison to CoE’s for anxiety. 
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Table 28. Hypothesis 3 results. Significance tests and effect sizes comparing advisors and mentors on instrumental and psychosocial 
support. Results presented within each degree type (PHD, MWT, and MWOT) and for three definitions of mentor: Self-defined, 
Literature-Defined using 4 items, and Literature-Defined using 4 or 3 items.  
  Self-Defined Mentor 























































































  Literature-Defined Mentor – 4 Items 























































































  Literature-Defined Mentor – 4 or 3 Items 























































































Note. * indicates that Welch’s t-test was used due to unequal variance. Where * is not found Student’s t-test was used. 
Note. Grey shading = p < .000025, the Bonferroni Corrected p-value (i.e., .05/1977 = .000025).  
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Table 29. Hypothesis 4a results. Chi-square significance tests comparing the count for negative, 
neutral, and positive relationships across advisors and mentors. Results presented within each 
degree type (PHD, MWT, and MWOT) and for three definitions of mentor: Self-defined, 
Literature-Defined using 4 items, and Literature-Defined using 4 or 3 items. 
Count 
 Self-Defined Mentor 




Advisor Mentor p 
 
Advisor Mentor p 
 
Advisor Mentor p 
Negative  21 1 
<.001 
 9 1 
<.001 
 4 1 
<.001 Neutral  23 28  15 11  17 20 
Positive  20 324  12 118  7 55 
 Literature Defined Mentor – 4 Items 




Advisor Mentor p 
 
Advisor Mentor p 
 
Advisor Mentor p 
Negative  22 0 
<.001 
 10 0 
<.001 
 5 0 
<.001 Neutral  38 13  16 10  25 12 
Positive  124 220  49 81  22 40 
 Literature-Defined Mentor – 4 or 3 Items 




Advisor Mentor p 
 
Advisor Mentor p 
 
Advisor Mentor p 
Negative  17 5 
<.001 
 7 3 
<.001 
 5 0 
<.001 Neutral  28 23  11 15  20 17 
Positive  36 308  15 115  15 47 
             
Percentage of Advisor or Mentor Category 
  Self-Defined Mentor 




Advisor Mentor p 
 
Advisor Mentor p 
 
Advisor Mentor p 
Negative  32.8% 0.3% 
<.001 
 25.0% 0.8% 
<.001 
 14.3% 1.3% 
<.001 Neutral  35.9% 7.9%  41.7% 8.5%  60.7% 26.3% 
Positive  31.3% 91.8%  33.3% 90.8%  25.0% 72.4% 
  Literature Defined Mentor – 4 Items 




Advisor Mentor p 
 
Advisor Mentor p 
 
Advisor Mentor p 
Negative  12.0% 0.0% 
<.001 
 13.3% 0.0% 
<.001 
 9.6% 0.0% 
<.001 Neutral  20.7% 5.6%  21.3% 11.0%  48.1% 23.1% 
Positive  67.4% 94.4%  65.3% 89.0%  42.3% 76.9% 
  Literature-Defined Mentor – 4 or 3 Items 




Advisor Mentor p 
 
Advisor Mentor p 
 
Advisor Mentor p 
Negative  21.0% 1.5% 
<.001 
 21.2% 2.3% 
<.001 
 12.5% 0.0% 
<.001 Neutral  34.6% 6.8%  33.3% 11.3%  50.0% 26.6% 
Positive  40.4% 91.7%  45.5% 86.5%  37.5% 73.4% 
Note. Grey shading = p < .000025, the Bonferroni Corrected p-value (i.e., .05/1977 = .000025).  
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Table 30. Hypothesis 4b results. Significance tests and effect sizes comparing advisors and mentors on overall relationship valence. 
Results presented within each degree type (PHD, MWT, and MWOT) and for three definitions of mentor: Self-defined, Literature-
Defined using 4 items, and Literature-Defined using 4 or 3 items. 
 Self-Defined Mentor 





















































 Literature-Defined Mentor – 4 Items 




















































 Literature-Defined Mentor – 4 or 3 Items 





















































Note. * indicates that Welch’s t-test was used due to unequal variance. Where * is not found Student’s t-test was used. 










Table 31. Hypothesis 5 results. Significance tests and effect sizes comparing advisors and mentors on Relative Productivity (RP) and 
Relative Rate of Degree Progress (RRDP). Results presented within each degree type (PHD, MWT, and MWOT) and for three 
definitions of mentor: Self-defined, Literature-Defined using 4 items, and Literature-Defined using 4 or 3 items. 
 Self-Defined Mentor 
















































































 Literature-Defined Mentor – 4 Items 














































































 Literature-Defined Mentor – 4 or 3 Items 














































































Note. * indicates that Welch’s t-test was used due to unequal variance. Where * is not found Student’s t-test was used. 
Note. Grey shading = p < .000025, the Bonferroni Corrected p-value (i.e., .05/1977 = .000025). 
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Table 32. Hierarchical linear regression results for PHD student’s RRDP using our initial framework model.  
 PHD Students 
 Dependent Variable: Relative Rate of Degree Progress (RRDP) 
      
Collinearity 
Statistics 
    
Collinearity 
Statistics 
    
Collinearity 
Statistics 
Step Independent Variable  B 
SE 
B 
 Tol. VIF  B 
SE 
B 
 Tol. VIF  B SE B  Tol. VIF 
                                        
1 
Gender  .004 .068 .003 .979 1.021  .008 .069 .006 .959 1.043  .006 .070 .004 .940 1.064 
Student Status  .118 .061 .098 .979 1.021  .122 .063 .102 .902 1.109  .122 .064 .102 .890 1.124 
                                        
2 
Mental Health  - - - - -  .011 .019 .036 .702 1.425  .015 .020 .046 .638 1.567 




- - - - - 
 -.001 .003 -.014 .753 1.328  -.001 .003 -.019 .685 1.460 
Instrumental Support  - - - - -  .001 .006 .010 .414 2.418  .001 .006 .015 .401 2.495 
Psychosocial Support  - - - - -  .002 .005 .024 .405 2.469  .001 .005 .017 .379 2.642 
                                        
3 




- - - - - 
 
- - - - - 
 .001 .001 .036 .660 1.516 




- - - - - 
 
- - - - - 
 .001 .001 .037 .655 1.527 
Mental Health X 
Instrumental Support 
 
- - - - - 
 
- - - - - 
 -.004 .003 -.106 .329 3.042 
Physical Health X 
Instrumental Support 
 
- - - - - 
 
- - - - - 
 .001 .002 .024 .280 3.568 
Mental Health X 
Psychosocial Support 
 
- - - - - 
 
- - - - - 
 0.005 0.003 .147 0.324 3.086 
Physical Health X 
Psychosocial Support 
 
- - - - - 
 




0.002 -0.058 0.249 4.010 
                     Adjusted R2  .005  -.006  -.010 
 ANOVA Significance  .148  .691  .754 





Table 33. Hierarchical linear regression results for MWT student’s RRDP using our initial framework model. 
 MWT Students 
 Dependent Variable: Relative Rate of Degree Progress (RRDP) 
      
Collinearity 
Statistics 
    
Collinearity 
Statistics 
    
Collinearity 
Statistics 
Step Independent Variable  B 
SE 
B 
 Tol. VIF  B 
SE 
B 
 Tol. VIF  B SE B  Tol. VIF 
                                        
1 
Gender  .002 .047 .003 1.00 1.000  -.002 .049 -.003 .944 1.060  -.001 .05 -.002 .904 1.106 
Student Status  .016 .044 .029 1.00 1.000  .031 .047 .055 .902 1.109  .041 .049 .073 .864 1.157 
                                        
2 
Mental Health  - - - - -  .007 .015 .051 .630 1.588  -.003 .016 -.021 .537 1.862 
Physical Health  - - - - -  -.007 .008 -.084 .646 1.547  -.009 .009 -.109 .539 1.854 
Perceived Social 
Support 
 - - - - -  .001 .002 .065 .706 1.417  .002 .002 .092 .620 1.612 
Instrumental Support  - - - - -  .001 .005 .015 .297 3.365  .001 .005 .015 .270 3.704 
Psychosocial Support  - - - - -  .000 .004 -.016 .271 3.687  .000 .004 -.006 .254 3.942 
                                        
3 
Mental Health X 
Perceived Social 
Support 
 - - - - -  - - - - -  -.001 .001 -.082 .333 3.007 
Physical Health X 
Perceived Social 
Support 
 - - - - -  - - - - -  .000 .001 -.009 .363 2.758 
Mental Health X 
Instrumental Support 
 - - - - -  - - - - -  -.002 .004 -.146 .110 9.089 
Physical Health X 
Instrumental Support 
 - - - - -  - - - - -  .001 .002 .145 .151 6.611 
Mental Health X 
Psychosocial Support 
 - - - - -  - - - - -  .000 .003 -.014 .099 10.062 
Physical Health X 
Psychosocial Support 
 - - - - -  - - - - -  -.001 .001 -.085 .128 7.797 
                     Adjusted R2  -.012  -.035  -.047 
 ANOVA Significance  .934  .980  .955 





Table 34. Hierarchical linear regression results for MWOT student’s RRDP using our initial framework model. 
 MWOT Students 
 Dependent Variable: Relative Rate of Degree Progress (RRDP) 
      
Collinearity 
Statistics 
    
Collinearity 
Statistics 









 Tol. VIF  B 
SE 
B 
 Tol. VIF  B SE B  Tol. VIF 
                                        
1 
Gender  -.027 .066 -.041 .986 1.015  -.008 .068 -.013 .944 1.059  .006 .071 .009 .874 1.144 
Student Status  .037 .075 .049 .986 1.015  .031 .077 .041 .931 1.074  .023 .079 .031 .913 1.095 
                                        
2 
Mental Health  - - - - -  -.024 .019 -.148 .708 1.413  -.023 .021 -.145 .576 1.736 
Physical Health  - - - - -  .006 .011 .073 .704 1.421  .009 .011 .101 .640 1.562 
Perceived Social 
Support 
 - - - - -  -.003 .003 -.135 .794 1.260  -.003 .003 -.110 .724 1.381 
Instrumental Support  - - - - -  .002 .005 .061 .394 2.536  .005 .006 0.154 .327 3.059 
Psychosocial Support  - - - - -  -.003 .004 -.092 .387 2.581  -.005 .005 -.165 .335 2.985 
                                        
3 
Mental Health X 
Perceived Social 
Support 
 - - - - -  - - - - -  .001 .002 .077 .439 2.280 
Physical Health X 
Perceived Social 
Support 
 - - - - -  - - - - -  .000 .001 .031 .412 2.425 
Mental Health X 
Instrumental Support 
 - - - - -  - - - - -  -.002 .003 -.119 .565 1.769 
Physical Health X 
Instrumental Support 
 - - - - -  - - - - -  .003 .002 .287 .300 3.330 
Mental Health X 
Psychosocial Support 
 - - - - -  - - - - -  .003 .002 .184 .453 2.206 
Physical Health X 
Psychosocial Support 
 - - - - -  - - - - -  -.002 .002 -.236 .252 3.970 
                     Adjusted R2  -.016  -.031  -.050 
 ANOVA Significance  .834  .788  .827 





Table 35. Overview and comparison of the hierarchical linear regression results for PHD, MWT, 
and MWOT student’s RRDP and RP using our initial framework model. 
   Dependent Variable: RRDP  Dependent Variable: RP 
   PHD  MWT  MWOT  PHD  MWT  MWOT 
Step Independent Variable             
                             
1 
Gender  . 004  -.002  .009  -.070  .043  .036 
Student Status  .102  .073  .031  -.067  -.286***  -.171 
                             
2 
Mental Health  .046  -.021  -.145  -.084  -.151  -.043 
Physical Health  -.036  -.109  .101  .008  .028  .180 
Perceived Social Support  -.019  .092  -.110  -.010  .033  .167 
Instrumental Support  .015  .015  0.154  .220**  .205  .528** 
Psychosocial Support  .017  -.006  -.165  -.152  .026  -.391* 
                             
3 
Mental Health X 
Perceived Social Support 
 .036  -.082  .077  -.060  -.148  -.105 
Physical Health X 
Perceived Social Support 
 .037  -.009  .031  .034  .077  .011 
Mental Health X 
Instrumental Support 
 -.106  -.146  -.119  -.109  -.222  .060 
Physical Health X 
Instrumental Support 
 .024  .145  .287  .136  .401*  .040 
Mental Health X 
Psychosocial Support 
 .147  -.014  .184  .098  .258  .172 
Physical Health X 
Psychosocial Support 
 -0.058  -.085  -.236  -.168  -.492*  -.092 
                Adjusted R2 for Step 3  -.010  -.047  -.050  .009  .130***      .011 
 ANOVA Sig. for Step 3  .754  .955  .827  .288  < .001  .382 
Note. * = p < .05;  ** = p < .01;  *** = p < .001; Grey shading = p < .000025, the Bonferroni 
Corrected p-value (i.e., .05/1977 = .000025). 
Note. Bolded borders around ’s indicate items with multicollinearity concerns (i.e., VIF > 10; 




Table 36. Hierarchical linear regression results for PHD student’s RP using our initial framework model. 
 PHD Students 
 Dependent Variable: Relative Productivity (RP) 
      
Collinearity 
Statistics 
    
Collinearity 
Statistics 
    
Collinearity 
Statistics 
Step Independent Variable  B 
SE 
B 
 Tol. VIF  B 
SE 
B 
 Tol. VIF  B SE B  Tol. VIF 
                                        
1 
Gender  -.321 .178 -.091 .979 1.021  -.280 .179 -.080 .959 1.043  -.247 .181 -.070 .940 1.064 
Student Status  -.111 .158 -.036 .979 1.021  -.202 .164 -.065 .902 1.109  -.210 .165 -.067 .890 1.124 
                                        
2 
Mental Health  - - - - -  -.052 .049 -.062 .702 1.425  -.069 .052 -.084 .638 1.567 
Physical Health  - - - - -  .001 .027 .001 .756 1.323  .004 .028 .008 .700 1.429 
Perceived Social 
Support 
 - - - - -  -.004 .007 -.030 .753 1.328  -.001 .008 -.010 .685 1.460 
Instrumental Support  - - - - -  .041 .016 .197* .414 2.418  .045 .016 .220** .401 2.495 
Psychosocial Support  - - - - -  -.019 .013 -.115 .405 2.469  -.026 .014 -.152 .379 2.642 
                                        
3 
Mental Health X 
Perceived Social 
Support 
 - - - - -  - - - - -  -.004 .004 -.060 .660 1.516 
Physical Health X 
Perceived Social 
Support 
 - - - - -  - - - - -  .001 .002 .034 .655 1.527 
Mental Health X 
Instrumental Support 
 - - - - -  - - - - -  -.011 .009 -.109 .329 3.042 
Physical Health X 
Instrumental Support 
 - - - - -  - - - - -  .009 .006 .136 .280 3.568 
Mental Health X 
Psychosocial Support 
 - - - - -  - - - - -  .008 .008 .098 .324 3.086 
Physical Health X 
Psychosocial Support 
 - - - - -  - - - - -  -.009 .005 -.168 .249 4.010 
                     Adjusted R2  .004  .013  .009 
 ANOVA Significance  .179  .094  .288 





Table 37. Hierarchical linear regression results for MWT student’s RP using our initial framework model. 
 MWT Students 
 Dependent Variable: Relative Productivity (RP) 
      
Collinearity 
Statistics 
    
Collinearity 
Statistics 
    
Collinearity 
Statistics 
Step Independent Variable  B 
SE 
B 
 Tol. VIF  B 
SE 
B 
 Tol. VIF  B SE B  Tol. VIF 
                                        
1 
Gender  .155 .152 .077 1.000 1.000  .104 .153 .051 .944 1.060  .088 .156 .043 .904 1.106 
Student Status  -.575 .144 
-
.300*** 
1.000 1.000  -.583 .149 
-
.305*** 
.902 1.109  -.547 .151 -.286*** .864 1.157 
                                        
2 
Mental Health  - - - - -  -.041 .047 -.083 .630 1.588  -.076 .050 -.151 .537 1.862 
Physical Health  - - - - -  .008 .027 .028 .646 1.547  .008 .029 .028 .539 1.854 
Perceived Social 
Support 
 - - - - -  .000 .006 .002 .706 1.417  .002 .007 .033 .620 1.612 
Instrumental Support  - - - - -  .024 .016 .211 .297 3.365  .024 .016 .205 .270 3.704 
Psychosocial Support  - - - - -  .001 .013 .007 .271 3.687  .002 .013 .026 .254 3.942 
                                        
3 
Mental Health X 
Perceived Social 
Support 
 - - - - -  - - - - -  -.004 .003 -.148 .333 3.007 
Physical Health X 
Perceived Social 
Support 
 - - - - -  - - - - -  .001 .002 .077 .363 2.758 
Mental Health X 
Instrumental Support 
 - - - - -  - - - - -  -.011 .011 -.222 .110 9.089 
Physical Health X 
Instrumental Support 
 - - - - -  - - - - -  .012 .006 .401* .151 6.611 
Mental Health X 
Psychosocial Support 
 - - - - -  - - - - -  .010 .009 .258 .099 10.062 
Physical Health X 
Psychosocial Support 
 - - - - -  - - - - -  -.011 .005 -.492* .128 7.797 
                     Adjusted R2  .085***  .116***  .130*** 
 ANOVA Significance  < .001  < .001  <.001 







Table 38. Hierarchical linear regression results for MWOT student’s RP using our initial framework model. 
 MWOT Students 
 Dependent Variable: Relative Productivity (RP) 
      
Collinearity 
Statistics 
    
Collinearity 
Statistics 
    
Collinearity 
Statistics 
Step Independent Variable  B SE B  Tol. VIF  B SE B  Tol. VIF  B SE B  Tol. VIF 
                                        
1 
Gender  .314 .885 .035 .986 1.015  .254 .888 .029 .944 1.059  .322 .933 .036 .874 1.144 
Student Status  
-
1.246 
1.002 -.124 .986 1.015  
-
1.637 
1.012 -.163 .931 1.074  
-
1.720 
1.033 -.171 .913 1.095 
                                        
2 
Mental Health  - - - - -  -.053 .251 -.024 .708 1.413  -.094 .281 -.043 .576 1.736 
Physical Health  - - - - -  .143 .140 .118 .704 1.421  .218 .148 .180 .640 1.562 
Perceived Social 
Support 
 - - - - -  .041 .035 .126 .794 1.260  .054 .037 .167 .724 1.381 
Instrumental Support  - - - - -  .188 .069 .420** .394 2.536  .236 .077 .528** .327 3.059 
Psychosocial Support  - - - - -  -.119 .059 -.317* .387 2.581  -.147 .064 -.391* .335 2.985 
                    
                    
3 
Mental Health X 
Perceived Social 
Support 
 - - - - -  - - - - -  -.017 .025 -.105 .439 2.280 
Physical Health X 
Perceived Social 
Support 
 - - - - -  - - - - -  .001 .012 .011 .412 2.425 
Mental Health X 
Instrumental Support 
 - - - - -  - - - - -  .017 .036 .060 .565 1.769 
Physical Health X 
Instrumental Support 
 - - - - -  - - - - -  .005 .022 .040 .300 3.330 
Mental Health X 
Psychosocial Support 
 - - - - -  - - - - -  .036 .030 .172 .453 2.206 
Physical Health X 
Psychosocial Support 
 - - - - -  - - - - -  -.009 .020 -.092 .252 3.970 
                    
 Adjusted R2  -.004  .033  .011 
 ANOVA Significance  .455  .176  .382 






Table 39. Hierarchical linear regression results for PHD student’s raw total productivity using our initial framework model. 
 PHD Students 
 Dependent Variable: Raw Total Productivity 
      
Collinearity 
Statistics 
    
Collinearity 
Statistics 
    
Collinearity 
Statistics 
Step Independent Variable  B SE B  Tol. VIF  B SE B  Tol. VIF  B SE B  Tol. VIF 





1.415 -.075 .979 1.021  
-
2.175 
1.414 -.077 .959 1.043  -1.832 1.424 -.065 .940 1.064 
Student Status  
-
3.316 






.902 1.109  -3.505 1.301 -.140** .890 1.124 
                    
                    
2 
Mental Health  - - - - -  .357 .390 .054 .702 1.425  .100 .408 .015 .638 1.567 
Physical Health  - - - - -  -.159 .211 -.043 .756 1.323  -.139 .219 -.037 .700 1.429 
Perceived Social 
Support 
 - - - - -  .107 .057 .107 .753 1.328  .132 .059 .132 .685 1.460 
Instrumental Support  - - - - -  .387 .126 .234** .414 2.418  .412 .128 .250** .401 2.495 
Psychosocial Support  - - - - -  -.222 .104 -.165* .405 2.469  -.259 .107 -.192* .379 2.642 
                    
                    
3 
Mental Health X 
Perceived Social 
Support 
 - - - - -  - - - - -  -.050 .029 -.104 .660 1.516 
Physical Health X 
Perceived Social 
Support 
 - - - - -  - - - - -  .000 .018 -.001 .655 1.527 
Mental Health X 
Instrumental Support 
 - - - - -  - - - - -  -.037 .070 -.045 .329 3.042 
Physical Health X 
Instrumental Support 
 - - - - -  - - - - -  .036 .047 .071 .280 3.568 
Mental Health X 
Psychosocial Support 
 - - - - -  - - - - -  -.016 .059 -.023 .324 3.086 
Physical Health X 
Psychosocial Support 
 - - - - -  - - - - -  -.038 .042 -.089 .249 4.010 
                    
 Adjusted R2  .015  .037  .043 
 ANOVA Significance  .017  .003  .005 






Table 40. Hierarchical linear regression results for MWT student’s raw total productivity using our initial framework model. 
 MWT Students 
 Dependent Variable: Raw Total Productivity 
      
Collinearity 
Statistics 
    
Collinearity 
Statistics 
    
Collinearity 
Statistics 
Step Independent Variable  B 
SE 
B 
 Tol. VIF  B 
SE 
B 
 Tol. VIF  B SE B  Tol. VIF 
                                        
1 
Gender  .190 .794 .018 1.000 1.000  .003 .804 .000 .944 1.060  -.126 .831 -.012 .904 1.106 












.902 1.109  
-
4.055 
.803 -.396*** .864 1.157 
                                        
2 
Mental Health  - - - - -  -.352 .244 -.131 .630 1.588  -.404 .267 -.150 .537 1.862 
Physical Health  - - - - -  .176 .139 .113 .646 1.547  .175 .154 .113 .539 1.854 
Perceived Social 
Support 
 - - - - -  -.011 .034 -.028 .706 1.417  -.001 .036 -.003 .620 1.612 
Instrumental Support  - - - - -  .186 .081 .303* .297 3.365  .212 .086 .345* .270 3.704 
Psychosocial Support  - - - - -  -.068 .069 -.136 .271 3.687  -.404 .267 -.150 .254 3.942 
                                        
3 
Mental Health X 
Perceived Social 
Support 
 - - - - -  - - - - -  -.008 .017 -.061 .333 3.007 
Physical Health X 
Perceived Social 
Support 
 - - - - -  - - - - -  .002 .010 .029 .363 2.758 
Mental Health X 
Instrumental Support 
 - - - - -  - - - - -  .014 .060 .052 .110 9.089 
Physical Health X 
Instrumental Support 
 - - - - -  - - - - -  .033 .030 .206 .151 6.611 
Mental Health X 
Psychosocial Support 
 - - - - -  - - - - -  -.021 .047 -.104 .099 10.062 
Physical Health X 
Psychosocial Support 
 - - - - -  - - - - -  -.018 .025 -.146 .128 7.797 
                     Adjusted R2  .124  .152  .133 
 ANOVA Significance  < .000025  < .000025  <.001*** 






Table 41. Hierarchical linear regression results for MWOT student’s raw total productivity using our initial framework model. 
 MWOT Students 
 Dependent Variable: Raw Total Productivity 
      
Collinearity 
Statistics 
    
Collinearity 
Statistics 
    
Collinearity 
Statistics 
Step Independent Variable  B SE B  Tol. VIF  B SE B  Tol. VIF  B SE B  Tol. VIF 
                                        
1 
Gender  .146 1.102 .013 .986 1.015  -.007 1.094 -.001 .944 1.059  .253 1.154 .023 .874 1.144 
Student Status  
-
1.241 
1.246 -.099 .986 1.015  
-
1.738 
1.246 -.139 .931 1.074  
-
1.893 
1.278 -.151 .913 1.095 
                                        
2 
Mental Health  - - - - -  .101 .309 .037 .708 1.413  .103 .348 .038 .576 1.736 
Physical Health  - - - - -  .136 .172 .091 .704 1.421  .191 .183 .127 .640 1.562 
Perceived Social 
Support 
 - - - - -  .061 .043 .152 .794 1.260  .069 .046 .171 .724 1.381 
Instrumental Support  - - - - -  .254 .085 .459** .394 2.536  .276 .095 .497** .327 3.059 
Psychosocial Support  - - - - -  -.122 .072 -.261 .387 2.581  -.126 .079 -.270 .335 2.985 
                                        
3 
Mental Health X 
Perceived Social 
Support 
 - - - - -  - - - - -  .017 .030 .081 .439 2.280 
Physical Health X 
Perceived Social 
Support 
 - - - - -  - - - - -  -.009 .015 -.092 .412 2.425 
Mental Health X 
Instrumental Support 
 - - - - -  - - - - -  .036 .044 .104 .565 1.769 
Physical Health X 
Instrumental Support 
 - - - - -  - - - - -  -.011 .028 -.070 .300 3.330 
Mental Health X 
Psychosocial Support 
 - - - - -  - - - - -  .026 .038 .100 .453 2.206 
Physical Health X 
Psychosocial Support 
 - - - - -  - - - - -  -.011 .025 -.083 .252 3.970 
                     Adjusted R2  -.010  .047  .017 
 ANOVA Significance  .610  .113  .340 




Table 42. Overview and comparison of the hierarchical linear regression results for PHD, MWT, 
and MWOT student’s RP and raw total productivity using our initial framework model.  
   Dependent Variable: RP  
Dependent Variable:  
Raw Total Productivity 
   PHD  MWT  MWOT  PHD  MWT  MWOT 
Step Independent Variable             
                             
1 
Gender  -.070  .043  .036  -.065  -.012  .023 
Student Status  -.067  -.286***  -.171  -.140**  -.396***  -.151 
                             
2 
Mental Health  -.084  -.151  -.043  .015  -.150  .038 
Physical Health  .008  .028  .180  -.037  .113  .127 
Perceived Social Support  -.010  .033  .167  .132  -.003  .171 
Instrumental Support  .220**  .205  .528**  .250**  .345*  .497** 
Psychosocial Support  -.152  .026  -.391*  -.192*  -.150  -.270 
                             
3 
Mental Health X 
Perceived Social Support 
 -.060  -.148  -.105  -.104  -.061  .081 
Physical Health X 
Perceived Social Support 
 .034  .077  .011  -.001  .029  -.092 
Mental Health X 
Instrumental Support 
 -.109  -.222  .060  -.045  .052  .104 
Physical Health X 
Instrumental Support 
 .136  .401*  .040  .071  .206  -.070 
Mental Health X 
Psychosocial Support 
 .098  .258  .172  -.023  -.104  .100 
Physical Health X 
Psychosocial Support 
 -.168  -.492*  -.092  -.089  -.146  -.083 
                Adjusted R2 for Step 3  .009  .130  .011  .043  .133     .017 
 ANOVA Sig. for Step 3  .288  .001  .382  .005  < .001***  .340 
Note. * = p < .05;  ** = p < .01;  *** = p < .001; Grey shading = p < .000025, the Bonferroni 
Corrected p-value (i.e., .05/1977 = .000025). 
Note. Bolded borders around ’s indicate items with multicollinearity concerns (i.e., VIF > 10; 
Kennedy, 1992; Menard, 1995).  
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Table 43. Count and percentage information for students reported advisor/mentor ranks across degree type, gender, and international/ 
domestic student status.  
     PHD  MWT  MWOT  PHD  MWT  MWOT 
                                 PHD MWT MWOT  Male Female  Male Female  Male Female  Int. Dom.  Int. Dom.  Int. Dom. 
































































                      
































































                      















































Table 44. Means, standard deviations, and means-difference tests for RP based on advisor/mentor rank across degree type, gender, 
and international/domestic student status. 
     PHD  MWT  MWOT  PHD  MWT  MWOT 
                                             PHD MWT MWOT  Male Female  Male Female  Male Female  Int. Dom.  Int. Dom.  Int. Dom. 
































                      

























































                      
































                      
Note. Letters (e.g., a,b,c) denote whether professor rank results differ significantly within group (i.e., differences by professor rank 
within a subgroup, such as PHD). Matching letters represent non-significant differences (e.g., a, a, a) while non-matching indicates 
significant differences (e.g., a, ab ,b; “a” and “ab” are not significantly different, neither are “ab” and “b”, but “a” is significantly 
different than “b”). 
Note. Within group differences (i.e., differences by professor rank within a subgroup, such as PHD): * = p < .05;  ** = p < .01;  *** = 
p < .001;   
Note. Between group differences (i.e., differences by identity within professor rank, such as PHD male-female within associate 
professor):  ^ = p < .05;  ^^ = p < .01;  ^^^ = p < .001;   
Note. Grey shading = p < .000025, the Bonferroni Corrected p-value (i.e., .05/1977 = .000025). 
Note. N/A = group size < 10.  















Table 45. Means, standard deviations, and means-difference tests for total productivity based on advisor/mentor rank across degree 
type, gender, and international/domestic student status. 
     PHD  MWT  MWOT  PHD  MWT  MWOT 
                                 PHD MWT MWOT  Male Female  Male Female  Male Female  Int. Dom.  Int. Dom.  Int. Dom. 
































                      

























































                      
































                      
Note. Letters (e.g., a,b,c) denote whether professor rank results differ significantly within group (i.e., differences by professor rank 
within a subgroup, such as PHD). Matching letters represent non-significant differences (e.g., a, a, a) while non-matching indicates 
significant differences (e.g., a, ab ,b; “a” and “ab” are not significantly different, neither are “ab” and “b”, but “a” is significantly 
different than “b”). 
Note. Within group differences (i.e., differences by professor rank within a subgroup, such as PHD): * = p < .05;  ** = p < .01;  *** = 
p < .001;   
Note. Between group differences (i.e., differences by identity within professor rank, such as PHD male-female within associate 
professor):  ^ = p < .05;  ^^ = p < .01;  ^^^ = p < .001;   
Note. Grey shading = p < .000025, the Bonferroni Corrected p-value (i.e., .05/1977 = .000025). 
Note. N/A = group size < 10.  















Table 46. Means, standard deviations, and means-difference tests for RRDP based on advisor/mentor rank across degree type, gender, 
and international/domestic student status. 
     PHD  MWT  MWOT  PHD  MWT  MWOT 
                                 PHD MWT MWOT  Male Female  Male Female  Male Female  Int. Dom.  Int. Dom.  Int. Dom. 
































                      

























































                      
































                      
Note. Letters (e.g., a,b,c) denote whether professor rank results differ significantly within group (i.e., differences by professor rank 
within a subgroup, such as PHD). Matching letters represent non-significant differences (e.g., a, a, a) while non-matching indicates 
significant differences (e.g., a, ab ,b; “a” and “ab” are not significantly different, neither are “ab” and “b”, but “a” is significantly 
different than “b”). 
Note. Within group differences (i.e., differences by professor rank within a subgroup, such as PHD): * = p < .05;  ** = p < .01;  *** = 
p < .001;   
Note. Between group differences (i.e., differences by identity within professor rank, such as PHD male-female within associate 
professor):  ^ = p < .05;  ^^ = p < .01;  ^^^ = p < .001;   
Note. Grey shading = p < .000025, the Bonferroni Corrected p-value (i.e., .05/1977 = .000025). 
Note. N/A = group size < 10.  















Table 47. Labels for Support-Satisfaction Fit (SSF) based on Instrumental/Psychosocial Support and Satisfaction with 
Instrumental/Psychosocial support.  
 
  
Reported Advisor/Mentor Support  
(Instrumental or Psychosocial) 
        High Low 
        












     
Note. Satisfaction with Support dichotomized into ‘low’ (strongly disagree and disagree) and ‘high’ (agree and strongly agree) 
satisfaction separately for instrumental and psychosocial support. Instrumental and psychosocial support levels dichotomized into 























Table 48. Count and percentage information for student’s Instrumental Support-Satisfaction Fit across degree type, gender, and 
international/domestic student status. 
 
     PHD  MWT  MWOT  PHD  MWT  MWOT 
                                 PHD MWT MWOT  Male Female  Male Female  Male Female  Int. Dom.  Int. Dom.  Int. Dom. 






































































                      












































































                      






























































Table 49. Means, standard deviations, and means-difference tests for RP based on Instrumental SSF across degree type, gender, and 
international/domestic student status. 
     PHD  MWT  MWOT  PHD  MWT  MWOT 
                                 PHD MWT MWOT  Male Female  Male Female  Male Female  Int. Dom.  Int. Dom.  Int. Dom. 
















































(1.17)    
1.19a 









(1.15)    
1.02a 
(1.16)  N/A 
                                

































                                            Left Wanting N/A N/A N/A  N/A N/A  N/A N/A  N/A N/A  N/A N/A  N/A N/A  N/A N/A 











(.49)    
.73b 












(1.04)   
 .99a 
(1.08) N/A 
                      
Note. Letters (e.g., a,b,c) denote whether Instrumental SSF results differ significantly within group (i.e., differences by Instrumental 
SSF within a subgroup, such as PHD) . Matching letters represent non-significant differences (e.g., a, a, a) while non-matching 
indicates significant differences (e.g., a, ab ,b; “a” and “ab” are not significantly different, neither are “ab” and “b”, but “a” is 
significantly different than “b”). 
Note. Within group differences (i.e., differences by Instrumental SSF within a subgroup, such as PHD): * = p < .05;  ** = p < .01;  
*** = p < .001;   
Note. Between group differences (i.e., differences by identity within Instrumental SSF, such as PHD male-female within Match 
Instrumental SSF):  ^ = p < .05;  ^^ = p < .01;  ^^^ = p < .001;   
Note. Grey shading = p < .000025, the Bonferroni Corrected p-value (i.e., .05/1977 = .000025). 
Note. N/A = group size < 10.  












Table 50. Means, standard deviations, and means-difference tests for total productivity based on Instrumental SSF across degree type, 
gender, and international/domestic student status. 
     PHD  MWT  MWOT  PHD  MWT  MWOT 
                
                 PHD MWT MWOT  Male Female  Male Female  Male Female  Int. Dom.  Int. Dom.  Int. Dom. 
                      






































                      



































                      






































                      
                      Left 
Wanting 
N/A N/A N/A  N/A N/A  N/A N/A  N/A N/A  N/A N/A  N/A N/A  N/A N/A 
                      

































                      
Note. Letters (e.g., a,b,c) denote whether Instrumental SSF results differ significantly within group (i.e., differences by Instrumental 
SSF within a subgroup, such as PHD) . Matching letters represent non-significant differences (e.g., a, a, a) while non-matching 
indicates significant differences (e.g., a, ab ,b; “a” and “ab” are not significantly different, neither are “ab” and “b”, but “a” is 
significantly different than “b”). 
Note. Within group differences (i.e., differences by Instrumental SSF within a subgroup, such as PHD): * = p < .05;  ** = p < .01;  
*** = p < .001;   
Note. Between group differences (i.e., differences by identity within Instrumental SSF, such as PHD male-female within Match 
Instrumental SSF):  ^ = p < .05;  ^^ = p < .01;  ^^^ = p < .001;   
Note. Grey shading = p < .000025, the Bonferroni Corrected p-value (i.e., .05/1977 = .000025). 
Note. N/A = group size < 10.  












Table 51. Means, standard deviations, and means-difference tests for RRDP based on Instrumental SSF across degree type, gender, 
and international/domestic student status. 
     PHD  MWT  MWOT  PHD  MWT  MWOT 
                                 PHD MWT MWOT  Male Female  Male Female  Male Female  Int. Dom.  Int. Dom.  Int. Dom. 









































































                                 






































                                            Left 
Wanting 
N/A N/A N/A  N/A N/A  N/A N/A  N/A N/A  N/A N/A  N/A N/A  N/A N/A 
                      


































                              
Note. Letters (e.g., a,b,c) denote whether Instrumental SSF results differ significantly within group (i.e., differences by Instrumental 
SSF within a subgroup, such as PHD) . Matching letters represent non-significant differences (e.g., a, a, a) while non-matching 
indicates significant differences (e.g., a, ab ,b; “a” and “ab” are not significantly different, neither are “ab” and “b”, but “a” is 
significantly different than “b”). 
Note. Within group differences (i.e., differences by Instrumental SSF within a subgroup, such as PHD): * = p < .05;  ** = p < .01;  
*** = p < .001;   
Note. Between group differences (i.e., differences by identity within Instrumental SSF, such as PHD male-female within Match 
Instrumental SSF):  ^ = p < .05;  ^^ = p < .01;  ^^^ = p < .001;   
Note. Grey shading = p < .000025, the Bonferroni Corrected p-value (i.e., .05/1977 = .000025). 
Note. N/A = group size < 10.  












Table 52. Count and percentage information for student’s Psychosocial Support-Satisfaction Fit across degree type, gender, and 
international/domestic student status. 
 
     PHD  MWT  MWOT  PHD  MWT  MWOT 
                                 PHD MWT MWOT  Male Female  Male Female  Male Female  Int. Dom.  Int. Dom.  Int. Dom. 












































































                      












































































                      































































Table 53. Means, standard deviations, and means-difference tests for RP based on Psychosocial SSF across degree type, gender, and 
international/domestic student status. 
 
     PHD  MWT  MWOT  PHD  MWT  MWOT 
                
                 PHD MWT MWOT  Male Female  Male Female  Male Female  Int. Dom.  Int. Dom.  Int. Dom. 
                      






































                      



































                      






































                      
                      Left Wanting N/A N/A N/A  N/A N/A  N/A N/A  N/A N/A  N/A N/A  N/A N/A  N/A N/A 
                      

































                      
 
Note. Letters (e.g., a,b,c) denote whether Psychosocial SSF results differ significantly within group (i.e., differences by Psychosocial 
SSF within a subgroup, such as PHD). Matching letters represent non-significant differences (e.g., a, a, a) while non-matching 
indicates significant differences (e.g., a, ab ,b; “a” and “ab” are not significantly different, neither are “ab” and “b”, but “a” is 
significantly different than “b”). 
Note. Within group differences (i.e., differences by Psychosocial SSF within a subgroup, such as PHD): * = p < .05;  ** = p < .01;  
*** = p < .001;   
Note. Between group differences (i.e., differences by identity within Psychosocial SSF, such as PHD male-female within Match 
Psychosocial SSF):  ^ = p < .05;  ^^ = p < .01;  ^^^ = p < .001;   
Note. Grey shading = p < .000025, the Bonferroni Corrected p-value (i.e., .05/1977 = .000025). 
Note. N/A = group size < 10.  











Table 54. Means, standard deviations, and means-difference tests for total productivity based on Psychosocial SSF across degree type, 
gender, and international/domestic student status. 
 
     PHD  MWT  MWOT  PHD  MWT  MWOT 
                
                 PHD MWT MWOT  Male Female  Male Female  Male Female  Int. Dom.  Int. Dom.  Int. Dom. 
                      






































                      



































                      






































                      
                      Left 
Wanting 
N/A N/A N/A  N/A N/A  N/A N/A  N/A N/A  N/A N/A  N/A N/A  N/A N/A 
                      

































                      
Note. Letters (e.g., a,b,c) denote whether Psychosocial SSF results differ significantly within group (i.e., differences by Psychosocial 
SSF within a subgroup, such as PHD). Matching letters represent non-significant differences (e.g., a, a, a) while non-matching 
indicates significant differences (e.g., a, ab ,b; “a” and “ab” are not significantly different, neither are “ab” and “b”, but “a” is 
significantly different than “b”). 
Note. Within group differences (i.e., differences by Psychosocial SSF within a subgroup, such as PHD): * = p < .05;  ** = p < .01;  
*** = p < .001;   
Note. Between group differences (i.e., differences by identity within Psychosocial SSF, such as PHD male-female within Match 
Psychosocial SSF):  ^ = p < .05;  ^^ = p < .01;  ^^^ = p < .001;   
Note. Grey shading = p < .000025, the Bonferroni Corrected p-value (i.e., .05/1977 = .000025). 
Note. N/A = group size < 10.  











Table 55.  Means, standard deviations, and means-difference tests for RRDP based on Psychosocial SSF across degree type, gender, 
and international/domestic student status. 
 
     PHD  MWT  MWOT  PHD  MWT  MWOT 
                                 PHD MWT MWOT  Male Female  Male Female  Male Female  Int. Dom.  Int. Dom.  Int. Dom. 









































































                      






































                                            Left Wanting N/A N/A N/A  N/A N/A  N/A N/A  N/A N/A  N/A N/A  N/A N/A  N/A N/A 

































                      
Note. Letters (e.g., a,b,c) denote whether Psychosocial SSF results differ significantly within group (i.e., differences by Psychosocial 
SSF within a subgroup, such as PHD). Matching letters represent non-significant differences (e.g., a, a, a) while non-matching 
indicates significant differences (e.g., a, ab ,b; “a” and “ab” are not significantly different, neither are “ab” and “b”, but “a” is 
significantly different than “b”). 
Note. Within group differences (i.e., differences by Psychosocial SSF within a subgroup, such as PHD): * = p < .05;  ** = p < .01;  
*** = p < .001;   
Note. Between group differences (i.e., differences by identity within Psychosocial SSF, such as PHD male-female within Match 
Psychosocial SSF):  ^ = p < .05;  ^^ = p < .01;  ^^^ = p < .001;   
Note. Grey shading = p < .000025, the Bonferroni Corrected p-value (i.e., .05/1977 = .000025). 
Note. N/A = group size < 10.  











Table 56. Overview and comparison of hierarchical linear regression results for PHD, MWT, and MWOT student’s RRDP using our 
exploratory frameworks.  
  PHD  MWT  MWOT 
         Self-Def LD - 4 LD – 4/3  Self-Def LD - 4 LD – 4/3  Self-Def LD - 4 LD – 4/3 
 
Independent Variable  
and Step Statistics 
   
 
   
 
   
             
             
Step 1 
Gender .013 .013 .013  .019 .019 .019  -.003 -.003 -.003 
Student Status .081 .081 .081  .027 .027 .027  .050 .050 .050 
            Adjusted R2 for Step 1 .001 .001 .001  -.011 -.011 -.011  -.017 -.017 -.017 
ANOVA Significance for Step 1 .278 .278 .278  .919 .919 .919  .882 .882 .882 
             
Step 2 
Gender .017 .014 .013  .016 .011 .011  -0.01 -.002 .002 
Student Status .082 .082 .082  .027 .024 .029  0.04 .047 .052 
Advisor Mentor Definition .083 .026 .039  .017 .032 .054  .079 .074 .044 
            Adjusted R2 for Step 2 .006 .000 .000  -.017 -.017 -.015  -.021 -.022 -.025 
ANOVA Significance for Step 2 .150 .420 .365  .976 .957 .890  .832 .850 .931 
             
Step 3 
Gender .020 .021 .021  .013 .007 .010  -.038 -.030 -.022 
Student Status .088 .087 .087  .033 .029 .033  .049 .059 .066 
Advisor Mentor Definition .058 -.006 -.004  -.009 .030 .053  .106 .100 .067 
Instrumental Support -.009 -.002 -.002  -.035 -.044 -.034  .088 .044 .076 
Psychosocial Support -.060 -.056 -.057  .041 .031 .019  -.215 -.180 -.201 
Instrumental Support Satisfaction .038 .054 .054  .091 .088 .074  .323 .343 .341 
Psychosocial Support Satisfaction .068 .086 .086  -.066 -.066 -.067  -.253 -.271 -.259 
            Adjusted R2 for Step 3 -.001 -.003 -.003  -.040 -.039 -.038  -.021 -.022 -.026 
ANOVA Significance for Step 3 .479 .569 .570  .997 .996 .993  .672 .691 .735 
             
Step 4 
Gender .012 .011 .012  .020 .014 .017  -.033 -.028 -.026 
Student Status .070 .071 .071  .049 .044 .047  .023 .029 .03 
Advisor Mentor – Self Definition .057 -.008 -.010  -.042 .026 .030  .067 .058 .011 
Instrumental Support -.014 -.003 -.003  .002 -.013 -.006  .156 .125 .147 
Psychosocial Support -.053 -.047 -.048  .019 .003 -.001  -.193 -.166 -.168 
Instrumental Support Satisfaction .027 .037 .037  .075 .067 .061  .277 .291 .293 
Psychosocial Support Satisfaction .051 .063 .065  -.040 -.040 -.042  -.254 -.266 -.257 
Instrumental Sup. X Psychosocial Sup. .171 .170 .170  -.180 -.173 -.169  -.031 -.031 -.029 
Instrumental Sup. X Instrumental Sat. -.092 -.101 -.101  .036 .040 .044  -.083 -.073 -.071 
Psychosocial Sup. X Psychosocial Sat. -.072 -.086 -.087  .091 .090 .086  -.101 -.112 -.123 
            Adjusted R2 for Step 4 .000 -.001 -.001  -.046 -.046 -.046  -.023 -.021 -.023 
ANOVA Significance for Step 4 .429 .483 .482  .984 .985 .985  .633 .642 .662 
             
Note. * = p < .05;  ** = p < .01;  *** = p < .001; Grey shading = p < .000025, the Bonferroni Corrected p-value (i.e., .05/1977 = .000025). 
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Table 57.  Overview and comparison of hierarchical linear regression results for PHD, MWT, and MWOT student’s RP using our 
exploratory frameworks. 
  PHD  MWT  MWOT 
                Self-Def LD - 4 LD – 4/3  Self-Def LD - 4 LD – 4/3  Self-Def LD - 4 LD – 4/3 
 
Independent Variable  
and Step Statistics 
   
 
   
 
   
                          
Step 1 
Gender -.073 -.073 -.073  .094 .094 .094  .018 .018 .018 
Student Status -.034 -.034 -.034  -.326 -.326 -.326  -.136 -.136 -.136 
            Adjusted R2 for Step 1 .001 .001 .001  .106 .106 .106  -.001 -.001 -.001 
ANOVA Significance for Step 1 .314 .314 .314  <.001 <.001 <.001  .388 .388 .388 
             
Step 2 
Gender -.069 -.073 -.073  .060 .050 .077  .004 .022 .039 
Student Status -.033 -.033 -.034  -.329 -0.344 -.321  -.157 -.143 -.127 
Advisor Mentor Definition .100* .017 .004  .237*** .174* .117  .168 .165 .167 
            Adjusted R2 for Step 1 .008 -.001 -.002  .156 .128 .113  .017 .017 .017 
ANOVA Significance for Step 1 .099 .488 .509  <.001 <.001 <.001  .192 .194 .193 
             
Step 3 
Gender -.067 -.066 -.063  .058 .049 .065  -.002 .008 .021 
Student Status -.056 -.058 -.059  -.348 -.349 -.341  -.157 -.142 -.132 
Advisor Mentor Definition .078 -.031 -.065  .180 .080 .012  .138 .062 .114 
Instrumental Support .207* .221** .223**  .290* .292* .313*  .361* .334* .340* 
Psychosocial Support -.164 -.154 -.155  -.225 -.188 -.174  -.478** -.440* -.462** 
Instrumental Support Satisfaction -.075 -.053 -.049  -.180 -.122 -.127  .330 .365 .348 
Psychosocial Support Satisfaction .085 .113 .131  .264* .266* .265*  -.095 -.105 -.108 
            Adjusted R2 for Step 1 .016 .013 .015  .181 .167 .163  .088 .076 .082 
ANOVA Significance for Step 1 .063 .093 .069  <.001 <.001 <.001  .025 .040 .032 
             
Step 4 
Gender -.069 -.070 -.067  .062 .052 .068  -.014 -.003 .010 
Student Status -.061 -.061 -.060  -.346 -.344 -.336  -.159 -.148 -.137 
Advisor Mentor – Self Definition .081 -.035 -.081  .184 .080 .005  .117 .046 .103 
Instrumental Support .204* .222** .227**  .287* .299* .321*  .426* .397* .384* 
Psychosocial Support -.162 -.149 -.149  -.225 -.196 -.181  -.605** -.558** -.569** 
Instrumental Support Satisfaction -.079 -.065 -.064  .172 .124 .129  .392 .420 .409 
Psychosocial Support Satisfaction .083 .103 .122  .277* .279* .278*  -.029 -.040 -.048 
Instrumental Sup. X Psychosocial Sup. .044 .042 .039  -.030 -.062 -.062  -.344* -.342* -.337* 
Instrumental Sup. X Instrumental Sat. -.028 -.043 -.049  .027 .024 .019  .316 .333 .351 
Psychosocial Sup. X Psychosocial Sat. -.008 -.028 -.039  .040 .042 .042  -.101 -.132 -.138 
            Adjusted R2 for Step 1 .009 .007 .010  .166 .153 .148  .11 .101 .106 
ANOVA Significance for Step 1 .192 .241 .176  <.001 <.001 <.001  .020 .027 .022 
             




Table 58. Overview and comparison of hierarchical linear regression results for PHD, MWT, and MWOT student’s raw total 
productivity using our exploratory frameworks. 
  PHD  MWT  MWOT 
                Self-Def LD - 4 LD – 4/3  Self-Def LD - 4 LD – 4/3  Self-Def LD - 4 LD – 4/3 
 
Independent Variable  
and Step Statistics 
   
 
   
 
   
                          
Step 1 
Gender -.053 -.053 -.053  .023 .023 .023  .008 .008 .008 
Student Status -.124* -.124* -.124*  -.368*** -.368*** -.368***  -.098 -.098 -.098 
            Adjusted R2 for Step 1 .011 .011 .011  .125 .125 .125  -.010 -.010 -.010 
ANOVA Significance for Step 1 .039 .039 .039  <.001 <.001 <.001  .613 .613 .613 
             
Step 2 
Gender -.054 -.055 -.053  .011 -.010 .022  -.003 .011 .024 
Student Status -.124* -.125* -.125*  -.369*** -.381*** -.368***  -.115 -.105 -.091 
Advisor Mentor Definition -.014 -.045 -.037  .083 .132 .004  .135 .138 .130 
            Adjusted R2 for Step 1 .009 .011 .010  .127 .136 .120  -.002 -.001 -.003 
ANOVA Significance for Step 1 .087 .063 .070  <.001 <.001 <.001  .423 .405 .447 
             
Step 3 
Gender -.058 -.058 -.055  .025 .013 .029  .010 .014 .015 
Student Status -.174** -.177*** -.176**  -.397*** -.403*** -.397***  -.121 -.113 -.113 
Advisor Mentor Definition -.033 -.092 -.075  .023 .063 -.058  .063 -.033 .004 
Instrumental Support .327*** .336*** .331***  .407** .393** .407**  .399** .415* .399* 
Psychosocial Support -.048 -.032 -.045  -.156 -.163 -.128  -.367* -.357* -.354* 
Instrumental Support Satisfaction -.243** -.249** -.245**  -.229* -.221* -.206  .161 .184 .179 
Psychosocial Support Satisfaction .038 .044 .056  .104 .104 .105  .034 .043 .035 
            Adjusted R2 for Step 1 .052 .058 .055  .164 .166 .166  .052 .050 .049 
ANOVA Significance for Step 1 <.001 <.001 <.001  <.001 <.001 <.001  .094 .101 .104 
             
Step 4 
Gender -.048 -.049 -.046  .036 .024 .040  .006 .011 .015 
Student Status -.176** -.179** -.176**  -.386*** -.391*** -.385***  -.104 -.100 -.096 
Advisor Mentor – Self Definition .026 -.078 -.043  .027 .067 -.058  .053 -.030 .031 
Instrumental Support .316*** .332*** .325***  .409** .396** .415**  .355* .364 .341 
Psychosocial Support -.068 -.050 -.062  -.163 -.171 -.138  -.420 -.400 -.402 
Instrumental Support Satisfaction .211* .207* .206*  .198 .188 .183  .247 .264 .257 
Psychosocial Support Satisfaction .046 .062 .064  .108 .109 .113  .069 .074 .063 
Instrumental Sup. X Psychosocial Sup. -.054 -.055 -.057  -.103 -.108 -.116  -.233 -.230 -.230 
Instrumental Sup. X Instrumental Sat. .14 .129 .131  .117 .12 .105  .377 .384* .390* 
Psychosocial Sup. X Psychosocial Sat. .041 .032 .029  .038 .038 .046  -.113 -.136 -.130 
            Adjusted R2 for Step 1 .057 .062 .058  .154 .157 .156  .062 .060 .060 
ANOVA Significance for Step 1 <.001 <.001 <.001  <.001 <.001 <.001  .098 .102 .102 
             








































Note. All hypotheses are labeled (H#) next to their respective constructs of interest. Horizontal 
red lines represent negative main effects, horizontal green represent positive main effects, 
horizontal blue dashed lines represent main effects separated by specific hypotheses (HX), and 
vertical black lines represent moderating effects (i.e., interactions). Dotted green lines represent 














Figure 2. Main effect hypotheses for Instrumental and Psychosocial Advisor/Mentor Support 
















Note. Hypotheses are labeled (H#) next to their respective constructs of interest. Horizontal red 
lines represent negative main effects and horizontal green represent positive main effects. Dotted 
green lines represent strong correlations between constructs. Greyed out lines and labels 
represent components of the overarching framework that are not focused on for these hypotheses. 






































































Note. Hypotheses are labeled (H#) next to their respective constructs of interest. Horizontal red 
lines represent negative main effects and horizontal green represent positive main effects. Dotted 
green lines represent strong correlations between constructs. Greyed out lines and labels 
represent components of the overarching framework that are not focused on for these hypotheses. 




































Note. Hypotheses are labeled (H#) next to their respective constructs of interest. Horizontal red 
lines represent negative main effects, horizontal green represent positive main effects, and 
vertical black lines represent moderating effects (i.e., interactions). Dotted green lines represent 
strong correlations between constructs. Greyed out lines and labels represent components of the 


















Figure 6. Moderator hypotheses for Instrumental and Psychosocial Advisor/Mentor Support 























Note. Hypotheses are labeled (H#) next to their respective constructs of interest. Horizontal red 
lines represent negative main effects, horizontal green represent positive main effects, and 
vertical black lines represent moderating effects (i.e., interactions). Dotted green lines represent 
strong correlations between constructs. Greyed out lines and labels represent components of the 
















Figure 7. Main effect hypotheses for Gender (Male/Female) and Student Status 












Note. Hypotheses are labeled (H#) next to their respective constructs of interest. Horizontal blue 
dashed lines represent main effects separated by specific hypotheses (HX). Greyed out lines and 
labels represent components of the overarching framework that are not focused on for these 
















































Figure 9. Year-over-year enrollment for Illinois’ graduate college's (1980-2018). 
 



























Figure 10. Physical Health Concerns by Instrumental Support interaction in MWT student’s for 
RP initial framework model. 
 
Note. Higher scores for Physical Health Concerns indicates worse physical health. High and Low 

















Figure 11. Physical Health Concerns by Instrumental Support interaction in MWT student’s for 
raw total productivity initial framework model. 
 
Note. Higher scores for Physical Health Concerns indicates worse physical health. High and Low 

















Figure 12. Physical Health Concerns by Psychosocial Support interaction in MWT student’s for 
RP with outliers in initial framework model. 
 
Note. Higher scores for Physical Health Concerns indicates worse physical health. High and Low 

















Figure 13. Physical Health Concerns by Psychosocial Support interaction in MWT student’s for 
raw total productivity with outliers in initial framework model. 
 
Note. Higher scores for Physical Health Concerns indicates worse physical health. High and Low 
















Figure 14. Physical Health Concerns by Psychosocial Support interaction in MWT student’s for 
RP with outliers out initial framework model. 
 
Note. Higher scores for Physical Health Concerns indicates worse physical health. High and Low 

















Figure 15. Physical Health Concerns by Psychosocial Support interaction in MWT student’s for 
raw total productivity with outliers out in our initial framework model.  
 
Note. Higher scores for Physical Health Concerns indicates worse physical health. High and Low 

















Figure 16. Instrumental Support by Psychosocial Support for MWOT student’s RP in our 
exploratory regression model. 
 
Note. Higher scores for psychosocial support indicates greater levels of support. High and Low 

















Figure 17. Instrumental Support by Psychosocial Support for MWOT student’s raw total 
productivity in our exploratory regression model. 
 
Note. Higher scores for psychosocial support indicates greater levels of support. High and Low 

















Figure 18. Instrumental Support by Satisfaction with Instrumental Support  for MWOT student’s 
RP in our exploratory regression model. 
 
Note. Higher scores for satisfaction with instrumental support indicates greater levels of 
















Figure 19. Instrumental Support by Satisfaction with Instrumental Support for MWOT student’s 
raw total productivity in our exploratory regression model.  
 
Note. Higher scores for satisfaction with instrumental support indicates greater levels of 
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OVERVIEW OF HYPOTHESES 
Framework-Based Hypotheses (15 in total) 
Advisor/Mentor Support: 
Hypothesis 1: Advisor/mentor relationships high in instrumental support will be associated with 
higher student success and productivity (direct/main effect; Figure 2).  
Hypothesis 2: Advisor/mentor relationships high in psychosocial support will be associated with 
lower student success and productivity (direct/main effect; Figure 2).  
Covered in Social Support section of the main document: 
Hypothesis 10a: Instrumental support in the advisor/mentor relationship will moderate the 
relationship between mental health concerns and student success and productivity. Mental health 
concerns will be more strongly negatively associated with student success and productivity for 
those low in instrumental advisor/mentor support than for those high in instrumental 
advisor/mentor support (indirect/moderating effect; Figure 6).  
Hypothesis 10b: Instrumental support in the advisor/mentor relationship will moderate the 
relationship between physical health concerns and student success and productivity. Physical 
health concerns will be more strongly negatively associated with student success and productivity 
for those low in instrumental advisor/mentor support than for those high in instrumental 
advisor/mentor support (indirect/moderating effect; Figure 6).  
Hypothesis 11a: Psychosocial support in the advisor/mentor relationship will moderate the 
relationship between mental health concerns and student success and productivity. Mental health 
concerns will be more strongly negatively associated with student success and productivity for 
those low in psychosocial advisor/mentor support than for those high in psychosocial 
advisor/mentor support (indirect/moderating effect; Figure 6).  
Hypothesis 11b: Psychosocial support in the advisor/mentor relationship will moderate the 
relationship between physical health concerns and student success and productivity. Physical 
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health concerns will be more strongly negatively associated with student success and productivity 
for those low in psychosocial advisor/mentor support than for those high in psychosocial 
advisor/mentor support (indirect/moderating effect; Figure 6).  
Mental and Physical Health: 
Hypothesis 6: Higher levels of mental health concerns will be associated with lower levels of 
student success and productivity (direct/main effect; Figure 4).  
Hypothesis 7: Higher levels of physical health concerns will be associated with lower levels of 
student success and productivity (direct/main effect; Figure 4).  
Social Support: 
Hypotheses 8: Higher levels of perceived social support will be associated with higher levels of 
student success and productivity (direct/main effect; Figure 5).  
Hypothesis 9a: Perceived social support will moderate the relationship between mental health 
concerns and student success and productivity. Mental health concerns will be more strongly 
negatively associated with student success and productivity for those low in perceived support 
than for those high in perceived social support (indirect/moderating effect; Figure 5).  
Hypothesis 9b: Perceived social support will moderate the relationship between physical health 
concerns and student success and productivity. Physical health concerns will be more strongly 
negatively associated with student success and productivity for those low in perceived support 
than for those high in perceived social support. (indirect/moderating effect; Figure 5)  
Identity: 
Hypothesis H12a: Gender will demonstrate a main effect on Relative Productivity, such that 
being male is associated with higher levels of Relative Productivity (direct/main effect; Figure 7).  
Hypothesis H12b: Gender will demonstrate a main effect on Relative Rate of Degree Progress, 
such that being female is associated with faster Relative Rate of Degree Progress (direct/main 
effect; Figure 7).  
Hypothesis H13a: Student status will not demonstrate a main effect on Relative Productivity 
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(direct/main effect; Figure 7).  
Hypothesis H13b: Student status will demonstrate a main effect on Relative Rate of Degree 
Progress, such that being an international student is associated with faster Relative Rate of 
Degree Progress (direct/main effect; Figure 7).  
Non-Framework-Based Hypotheses (4 in total).  
Advisor/Mentor Support: 
Hypothesis 3: Mentors, compared to advisors, will be rated as providing non-significantly 
different levels of instrumental support and significantly higher levels of psychosocial support.  
Hypothesis 4a: Valence ratings for advisor and mentor relationships will both evidence ratings in 
the negative, neutral, and positive domains (Figure 3). 
Hypothesis 4b: The mean valence rating for mentor relationships will be significantly more 
positive than that for advisors (Figure 3).   
Hypothesis 5: Student who identify their advisor as a mentor will have significantly higher levels 



















EGSAC SPRING 2017 SURVEY 
EGSAC Wellness Survey 2017  
 
Start of Block: Consent Block 
 
  
 UNIVERSITY OF ILLINOIS AT URBANA-CHAMPAIGN 
 CONSENT TO PARTICIPATE IN A RESEARCH STUDY      
The Engineering Graduate Student Advisory Committee 
(EGSAC; http://publish.illinois.edu/engr-egsac/) is conducting a short (10-15 minute) survey 
about the quality of life and wellbeing of engineering graduate students. This survey is entirely 
voluntary, and participation is strictly confidential. Please read this entire page before deciding 
whether or not to participate. You have a right to know the purpose of this project, what to 
expect, and any possible risks or benefits. Please contact us if any of this information is unclear. 
Otherwise, please indicate your decision whether or not to participate using the button at the 
bottom of the page. 
  
PURPOSE: 
This project will examine the impact of graduate student's daily environments on the quality of 




You will be asked to answer questions related to academic department and 
standing, demographics (e.g., age, gender), feelings (e.g., anxiety, depression), sense of 
advisor/advisee relationship, sense of department community, and resources/services utilization. 
You will also be offered a chance to provide free responses to open-ended questions. 
  
POSSIBLE RISKS: 
Participation in this survey involves answering personal questions about mental health and 
feelings of community which may be stressful for some individuals. Should you experience any 
distress, you are free to stop or exit the survey at any point by simply closing the browser. If you 
wish to continue after exiting, you may pick-up where you left off by opening to the original 
link. You must complete the survey within 72 hours of starting and before the survey deadline 
outlined in the solicitation email. Due to the anonymous nature of this survey, a researcher will 
not be able to assist if you experience distress or are in need of immediate counseling assistance. 
If as a result of participating in this survey you wish to talk to someone, 24-hour crisis hotlines 
and campus services are listed below and at the bottom of each page of the survey. 
  
BENEFITS: 
Beyond the satisfaction of contributing to an understanding of engineering graduate student 
wellbeing and providing us with information about how EGSAC and the College of Engineering 
can help improve graduate student wellbeing, you are not likely to benefit directly from 
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participation in this survey. 
  
CONFIDENTIALITY: 
Participation in this survey is strictly confidential. Anonymous response data will not be linked 
to any individuals. Any quotes used will be de-identified. When this research is discussed or 
published, no one will know that you were in the study. **In particular, aggregate results will not 
be shared about groups small enough such that the individuals within the group could be 
considered identifiable.** 
  
However, laws and university rules might require us to disclose information about you in order 
to comply with regulations around research practice’s as well as to address any complaints raised 
by participants. For example, if required by laws or University Policy, study information you 
supply may be seen or copied by the following people or groups: a) The university committee 
and office that reviews and approves research studies, the Institutional Review Board (IRB) and 
Office for Protection of Research Subjects; and b) University and state auditors, and 
Departments of the university responsible for oversight of research. 
  
CONTACT INFORMATION: 
If you feel you have not been treated according to the descriptions in this form, or if you have 
any questions about your rights as a research subject, including questions, concerns, complaints, 
or to offer input, you may contact the Office for the Protection of Research Subjects by phone 
(217-333-2670) or e-mail (irb@illinois.edu). 
  
For any questions about survey participation, or for any comments or problems that should arise 
during participation, please contact the principle investigator, Dr. Nicole Allen of the UIUC 
Clinical-Community Psychology Department by phone (217-333-6739) or email 
(allenne@illinois.edu). 
  
The following phone numbers are for crisis management and should be called immediately in the 
event of emotional distress. This contact information will appear on the bottom of each page 
moving forward: 
  
- National Hotline (24 hr): 1-(800)-273-8255 
- Crisis Line (24 hr): 1-(217)-359-4141 
- McKinley Mental Health Clinic at Illinois: 1-(217)-333-2705 
- Counseling Center at Illinois: 1-(217)-333-3704 
- Psychological Services Center at Illinois:  1-(217)-333-0041 
  
CONSENT 
By clicking on the button marked “participate,” I affirm that I have read and understand all of the 
above. I understand the possible risks and benefits. My questions have been answered. I 
understand that my consent to participate is voluntary and may be withdrawn at any time by 
simply ceasing to participate. To decline, please close this browser page or select the button 
marked “Do not participate” below. 





           
o Participate  (1)  
o Do not participate  (2)  
 
End of Block: Consent Block 
 
Start of Block: Engineering and Primary Demographics 
 
 
Select your department. 
o Aerospace Engineering  (1)  
o Agricultural & Biological Engineering  (2)  
o Bioengineering  (3)  
o Chemical & Biomolecular Engineering  (4)  
o Civil & Environmental Engineering  (5)  
o Computer Science  (6)  
o Electrical & Computer Engineering  (7)  
o Industrial & Enterprise Systems Engineering  (8)  
o Materials Science & Engineering  (9)  
o Mechanical Science & Engineering  (10)  
o Nuclear, Plasma, & Radiological Engineering  (11)  







Select your research area. 
o Aeroacoustics  (13)  
o Aeroelasticity  (15)  
o Aerospace Materials  (10)  
o Aerospace Robotics  (21)  
o Aerospace Systems Design & Simulation  (16)  
o Applied Aerodynamics  (14)  
o Astrodynamics  (17)  
o Combustion-Propulsion  (18)  
o Computational Fluid Dynamics (CFD)  (19)  
o Experimental Fluid Mechanics  (20)  
o Hypersonics  (27)  
o Small Satellites  (28)  
o Space Systems  (22)  
o Structural Mechanics  (23)  
o Systems & Control  (24)  
o Not applicable  (25)  







Select your primary research concentration. 
o Bioenvironmental Engineering  (41)  
o Biological Engineering  (42)  
o Food & Bioprocess Engineering  (43)  
o Off-Road Equipment Engineering  (44)  
o Soil & Water Resources Engineering  (45)  
o Not applicable  (46)  





Select your primary research area. 
o Bioimaging at Multi-Scale  (46)  
o Bio-Micro/Nanotechnology  (47)  
o Molecular, Cellular, & Tissue Engineering  (48)  
o Computational Bioengineering  (49)  
o Synthetic Bioengineering  (50)  
o Not applicable  (51)  







Select your primary research area. 
o Soft Materials & Complex Fluids  (51)  
o Biological & Biochemical Engineering  (52)  
o Catalyst & Surface Chemistry  (53)  
o Not applicable  (54)  





Select your primary research area. 
o Construction Engineering & Management  (61)  
o Construction Materials  (62)  
o Energy-Water-Environment Sustainability Program  (63)  
o Environmental Engineering  (65)  
o Environmental Hydrology & Hydraulic Engineering  (66)  
o Geotechnical Engineering  (67)  
o Societal Risk Management Program  (68)  
o Structural Engineering  (69)  
o Sustainable & Resilient Infrastructure Systems Program  (70)  
o Transportation Engineering  (71)  
o Not applicable  (72)  







Select your primary research area. 
o Architecture, Compilers, & Parallel Computing  (72)  
o Artificial Intelligence  (73)  
o Bioinformatics & Computational Biology  (74)  
o Database & Information Systems  (75)  
o Graphics, Visualization, & HCI  (76)  
o Programming Languages, Formal Methods, & Software Engineering  (77)  
o Scientific Computing  (78)  
o Systems & Networking  (79)  
o Theory & Algorithms  (80)  
o Not applicable  (81)  







Select your primary research area. 
o Biomedical Imaging, Bioengineering, & Acoustics  (82)  
o Circuits & Signal Processing  (83)  
o Communications & Control  (84)  
o Computing Systems Hardware & Software  (85)  
o Electromagnetics, Optics, & Remote Sensing  (86)  
o Microelectronics & Photonics  (87)  
o Nanotechnology  (88)  
o Networking & Distributed Computing  (89)  
o Power & Energy Systems  (90)  
o Reliable & Secure Computing Systems  (91)  
o Not applicable  (92)  







Select your primary research area. 
o Data Analytics  (92)  
o Decision & Control Systems  (93)  
o Design & Manufacturing  (94)  
o Financial Engineering  (95)  
o Operations Research  (96)  
o Not applicable  (97)  





Select your primary research area. 
o Biomaterials  (98)  
o Ceramics  (99)  
o Electronic Materials  (100)  
o Materials Characterization & Simulation  (106)  
o Metals  (101)  
o Nanomaterials  (105)  
o Polymers  (102)  
o Not applicable  (103)  







Select your primary research area. 
o Biomechanics  (103)  
o Controls & Dynamics  (104)  
o Fluid Mechanics & Thermal Sciences  (108)  
o Nanomechanics & Nanomanufacturing  (106)  
o Solid Mechanics & Materials  (107)  
o Not applicable  (111)  





Select your primary research area. 
o Materials  (111)  
o Nuclear Power  (112)  
o Plasma Physics & Fusion  (113)  
o Radiological Science  (114)  
o Reliability & Risk  (115)  
o Not applicable  (116)  







Select your primary research area. 
o AMO & Quantum Information  (116)  
o Astrophysics, Gravitation, & Cosmology  (117)  
o Biological Physics  (118)  
o Condensed Matter Physics  (119)  
o Cross-cutting Research  (120)  
o High Energy Physics  (121)  
o Nuclear Physics  (122)  
o Physics Education Research  (123)  
o Not applicable  (124)  





Select your primary degree program. 
o Combined Bachelor’s/Master’s  (1)  
o Professional Master’s  (3)  
o Master’s + Thesis  (4)  
o Doctoral  (5)  
o Joint Degree - Master’s  (6)  







How many years will you have completed in your graduate program at the end of this 
semester? 
o Less than 1  (1)  
o 1  (2)  
o 2  (3)  
o 3  (4)  
o 4  (5)  
o 5  (6)  
o 6  (7)  
o 7  (8)  







What is your funding and appointment percentage this semester? 
 













TA (1)  
o  o  o  o  o  o  
⊗Research 
Assistantship - 
RA (2)  
o  o  o  o  o  o  
⊗Graduate 
Assistantship - 
GA (3)  
o  o  o  o  o  o  
⊗Fellowship 











How do you describe yourself? 
o Male  (1)  
o Female  (2)  
o Trans Male/ Trans man  (3)  
o Different identity (please specify)  (6) 
________________________________________________ 
o Trans female/ Trans women  (4)  
o Genderqueer/ Gender non-conforming  (5)  





Do you consider yourself to be... 
o Heterosexual or straight  (1)  
o Gay or lesbian  (2)  
o Not listed (please specify)  (4) 
________________________________________________ 
o Bisexual  (3)  















What is your current relationship status? 
o Single  (5)  
o In a relationship  (6)  
o Living with a partner  (2)  
o Married  (3)  
o Separated  (4)  
o Divorced  (1)  
o Widowed  (7)  








How many children do you currently have that are under the age of 18? 
o 0  (9)  
o 1  (5)  
o 2  (6)  
o 3  (2)  
o 4  (3)  
o 5  (4)  
o 6+  (1)  







What is your race or ethnicity? (Select all that apply) 
▢ African  (1)  
▢ African American  (2)  
▢ American Indian or Alaska Native  (3)  
▢ Asian - Chinese  (5)  
▢ Asian - Indian  (4)  
▢ Asian - Japanese  (9)  
▢ Asian - Korean  (10)  
▢ Asian - Other  (17)  
▢ Hispanic or Latino  (18)  
▢ Middle Eastern  (22)  
▢ White  (16)  
▢ Pacific Islander  (19)  
▢ ⊗Rather not say  (21)  








Do you consider yourself to be Hispanic or non-Hispanic? 
o Hispanic  (1)  
o Non-Hispanic  (2)  
o Rather not say  (3)  
 
 






Are you an international student? 
o Yes  (1)  





Do you intend to return to your home country after you receive your degree? 
o Yes  (1)  
o No  (2)  
o Unsure  (3)  





Have you ever lived in the USA for an extended period of time before coming to the 
University of Illinois for graduate school? 
o Yes  (1)  
o No  (2)  
 
End of Block: Engineering and Primary Demographics 
 





 Below are 5 statements that you may agree or disagree with. Using the scale below, indicate 








 In most ways my life is close to my ideal.   
o Strongly disagree  (1)  
o Disagree  (2)  
o Slightly disagree  (3)  
o Neither agree nor disagree  (4)  
o Slightly agree  (5)  
o Agree  (6)  






 The conditions of my life are excellent.   
o Strongly disagree  (1)  
o Disagree  (2)  
o Slightly disagree  (3)  
o Neither agree nor disagree  (4)  
o Slightly agree  (5)  
o Agree  (6)  







 I am satisfied with my life.  
o Strongly disagree  (1)  
o Disagree  (2)  
o Slightly disagree  (3)  
o Neither agree nor disagree  (4)  
o Slightly agree  (5)  
o Agree  (6)  





 So far I have gotten the important things I want in life.   
o Strongly disagree  (1)  
o Disagree  (2)  
o Slightly disagree  (3)  
o Neither agree nor disagree  (4)  
o Slightly agree  (5)  
o Agree  (6)  







 If I could live my life over, I would change almost nothing.  
o Strongly disagree  (1)  
o Disagree  (2)  
o Slightly disagree  (3)  
o Neither agree nor disagree  (4)  
o Slightly agree  (5)  
o Agree  (6)  
o Strongly agree  (7)  
 
End of Block: Satisfaction with Life Scale 
 
Start of Block: PHQ-9 - Depression Questionnaire 
 





Little interest or pleasure in doing things 
o Not At All  (1)  
o Several Days  (2)  
o More Than Half the Days  (3)  






Feeling down, depressed or hopeless 
o Not At All  (1)  
o Several Days  (2)  
o More Than Half the Days  (3)  




Trouble falling asleep, staying asleep, or sleeping too much 
o Not At All  (1)  
o Several Days  (2)  
o More Than Half the Days  (3)  




Feeling tired or having little energy 
o Not At All  (1)  
o Several Days  (2)  
o More Than Half the Days  (3)  
o Nearly Every Day  (4)  
 
 





Poor appetite or overeating 
o Not At All  (1)  
o Several Days  (2)  
o More Than Half the Days  (3)  




Feeling bad about yourself - or that you’re a failure or have let yourself or your family 
down 
o Not At All  (1)  
o Several Days  (2)  
o More Than Half the Days  (3)  




Trouble concentrating on things, such as reading the newspaper or watching television 
o Not At All  (1)  
o Several Days  (2)  
o More Than Half the Days  (3)  






Moving or speaking so slowly that other people could have noticed. Or, the opposite - being 
so fidgety or restless that you have been moving around a lot more than usual 
o Not At All  (1)  
o Several Days  (2)  
o More Than Half the Days  (3)  




Thoughts that you would be better off dead or of hurting yourself in some way 
o Not At All  (1)  
o Several Days  (2)  
o More Than Half the Days  (3)  
o Nearly Every Day  (4)  
 
 





Survey responses are anonymous and research staff are unable to provide assistance to 
individual's based on their responses.      Please use and/or save these resources if you feel 
you may need assistance. These resources are also located at the bottom of your screen 
throughout the survey.      - National Hotline (24 hr): 1-(800)-273-8255  - Crisis Line (24 
hr): 1-(217)-359-4141  - McKinley Mental Health Clinic at Illinois: 1-(217)-333-2705  - 
Counseling Center at Illinois: 1-(217)-333-3704  - Psychological Services Center at Illinois: 
 1-(217)-333-0041    
 
End of Block: PHQ-9 - Depression Questionnaire 
 
Start of Block: GAD-7- Anxiety Questionnaire 
 





Feeling nervous, anxious, or on edge 
o Not At All  (1)  
o Several Days  (2)  
o More Than Half the Days  (3)  




Not being able to stop or control worrying 
o Not At All  (1)  
o Several Days  (2)  
o More Than Half the Days  (3)  






Worrying too much about different things 
o Not At All  (1)  
o Several Days  (2)  
o More Than Half the Days  (3)  
o Nearly Every Day  (4)  
 
 






o Not At All  (1)  
o Several Days  (2)  
o More Than Half the Days  (3)  




Being so restless that it's hard to sit still 
o Not At All  (1)  
o Several Days  (2)  
o More Than Half the Days  (3)  




Becoming easily annoyed or irritable 
o Not At All  (1)  
o Several Days  (2)  
o More Than Half the Days  (3)  






Feeling afraid as if something awful might happen 
o Not At All  (1)  
o Several Days  (2)  
o More Than Half the Days  (3)  
o Nearly Every Day  (4)  
 
End of Block: GAD-7- Anxiety Questionnaire 
 
Start of Block: Advisor and Relationship Valence 
 
 





Are you currently being advised by a faculty member? 
o Yes  (1)  





What is your primary advisor's rank? 
o Assistant Professor  (1)  
o Associate Professor  (2)  
o Full Professor  (3)  
o Lecturer  (5)  
o Not Sure  (4)  







Using the scale below, how would you describe your overall relationship with your primary 
advisor? 
 Negative Neutral Positive 
 














Helped you finish assignments/tasks or meet deadlines that otherwise would have been 
difficult to complete? 
o Not at all  (1)  
o To a small extent  (2)  
o To some extent  (3)  
o To a large extent  (5)  







Given you challenging assignments that present opportunities to learn new skills? 
o Not at all  (1)  
o To a small extent  (2)  
o To some extent  (3)  
o To a large extent  (5)  





Explored career options with you? 
o Not at all  (1)  
o To a small extent  (2)  
o To some extent  (3)  
o To a large extent  (5)  
o To a very large extent  (6)  
 
 











Helped you improve your writing skills? 
o Not at all  (1)  
o To a small extent  (2)  
o To some extent  (3)  
o To a large extent  (5)  





Helped you meet other people in your field? 
o Not at all  (1)  
o To a small extent  (2)  
o To some extent  (3)  
o To a large extent  (5)  







Helped you meet people who can advance your career? 
o Not at all  (1)  
o To a small extent  (2)  
o To some extent  (3)  
o To a large extent  (5)  





Protected you from working with others before you knew about their likes/dislikes, 
opinions on controversial topics, and the nature of the political environment? 
o Not at all  (1)  
o To a small extent  (2)  
o To some extent  (3)  
o To a large extent  (5)  







Given you projects or tasks that have prepared you for your career goals? 
o Not at all  (1)  
o To a small extent  (2)  
o To some extent  (3)  
o To a large extent  (5)  
o To a very large extent  (6)  
 
 











Helped you produce something important for your career (e.g., publication, software, 
patent, etc.) 
o Not at all  (1)  
o To a small extent  (2)  
o To some extent  (3)  
o To a large extent  (5)  





Served as a role model? 
o Not at all  (1)  
o To a small extent  (2)  
o To some extent  (3)  
o To a large extent  (5)  







Conveyed feelings of respect for you as an individual?  
o Not at all  (1)  
o To a small extent  (2)  
o To some extent  (3)  
o To a large extent  (5)  





Conveyed empathy for the concerns and feelings you have discussed with them? 
o Not at all  (1)  
o To a small extent  (2)  
o To some extent  (3)  
o To a large extent  (5)  







Discussed your questions or concerns regarding feelings of competence, commitment to 
advancement, relationships with peers and supervisors or work/family conflicts? 
o Not at all  (1)  
o To a small extent  (2)  
o To some extent  (3)  
o To a large extent  (5)  
o To a very large extent  (6)  
 
 











Encouraged you to talk openly about anxiety and fears that detract from your work? 
o Not at all  (1)  
o To a small extent  (2)  
o To some extent  (3)  
o To a large extent  (5)  





Displayed attitudes and values similar to your own? 
o Not at all  (1)  
o To a small extent  (2)  
o To some extent  (3)  
o To a large extent  (5)  







Gone out of their way to promote your academic interests?  
o Not at all  (1)  
o To a small extent  (2)  
o To some extent  (3)  
o To a large extent  (5)  





Shared personal experiences as an alternative perspective to your problems? 
o Not at all  (1)  
o To a small extent  (2)  
o To some extent  (3)  
o To a large extent  (5)  





Encouraged you to prepare for next steps? 
o Not at all  (1)  
o To a small extent  (2)  
o To some extent  (3)  
o To a large extent  (5)  







Shared the history of their career with you? 
o Not at all  (1)  
o To a small extent  (2)  
o To some extent  (3)  
o To a large extent  (5)  
o To a very large extent  (6)  
 
 






This section asks you how strongly you disagree or agree with statements about your 





My relationship with my primary advisor focuses on achievement or acquisition of 
knowledge. 
o Strongly Disagree  (1)  
o Disagree  (2)  
o Agree  (3)  





My relationship with my primary advisor is reciprocal, where both advisor and advisee get 
emotional or tangible benefits. 
o Strongly Disagree  (1)  
o Disagree  (2)  
o Agree  (3)  







My relationship with my primary advisor is personal in nature, involving direct 
interaction. 
o Strongly Disagree  (1)  
o Disagree  (2)  
o Agree  (3)  





My relationship with my primary advisor emphasizes the advisor's greater experience, 
influence, and achievement within a specific area. 
o Strongly Disagree  (1)  
o Disagree  (2)  
o Agree  (3)  
o Strongly Agree  (4)  
 
 






I am satisfied with the career support and professional development I receive from my 
primary advisor. 
o Strongly Disagree  (1)  
o Disagree  (2)  
o Agree  (7)  





I am satisfied with the emotional and psychological support I receive from my primary 
advisor. 
o Strongly Disagree  (1)  
o Disagree  (2)  
o Agree  (7)  





I consider my primary advisor a mentor. 
o Strongly Disagree  (1)  
o Disagree  (2)  
o Agree  (3)  
o Strongly Agree  (4)  
 




Start of Block: Departmental & Research Community 
 
 
This section asks you how strongly you disagree or agree with 5 statements about your 



























(9)  o  o  o  o  o  o  o  
Research 




























(9)  o  o  o  o  o  o  o  
Research 






























(9)  o  o  o  o  o  o  o  
Research 




























(9)  o  o  o  o  o  o  o  
Research 




























(9)  o  o  o  o  o  o  o  
Research 





End of Block: Departmental & Research Community 
 
Start of Block: MSPSS - Perceived Social Support Questionnaire 
 
 
This portion of the survey asks you how strongly you disagree or agree with a statement. If you 




There is a special person who is around when I am in need.  
o Very Strongly Disagree  (1)  
o Strongly Disagree  (2)  
o Mildly Disagree  (3)  
o Neutral  (4)  
o Mildly Agree  (5)  
o Strongly Agree  (6)  






There is a special person with whom I can share joys and sorrows.  
o Very Strongly Disagree  (1)  
o Strongly Disagree  (2)  
o Mildly Disagree  (3)  
o Neutral  (4)  
o Mildly Agree  (5)  
o Strongly Agree  (6)  




My family really tries to help me.  
o Very Strongly Disagree  (1)  
o Strongly Disagree  (2)  
o Mildly Disagree  (3)  
o Neutral  (4)  
o Mildly Agree  (5)  
o Strongly Agree  (6)  






I get the emotional help and support I need from my family.  
o Very Strongly Disagree  (1)  
o Strongly Disagree  (2)  
o Mildly Disagree  (3)  
o Neutral  (4)  
o Mildly Agree  (5)  
o Strongly Agree  (6)  
o Very Strongly Agree  (7)  
 
 





I have a special person who is a real source of comfort to me.  
o Very Strongly Disagree  (1)  
o Strongly Disagree  (2)  
o Mildly Disagree  (3)  
o Neutral  (4)  
o Mildly Agree  (5)  
o Strongly Agree  (6)  




My friends really try to help me.  
o Very Strongly Disagree  (1)  
o Strongly Disagree  (2)  
o Mildly Disagree  (3)  
o Neutral  (4)  
o Mildly Agree  (5)  
o Strongly Agree  (6)  






I can count on my friends when things go wrong.  
o Very Strongly Disagree  (1)  
o Strongly Disagree  (2)  
o Mildly Disagree  (3)  
o Neutral  (4)  
o Mildly Agree  (5)  
o Strongly Agree  (6)  




I can talk about my problems with my family. 
o Very Strongly Disagree  (1)  
o Strongly Disagree  (2)  
o Mildly Disagree  (3)  
o Neutral  (4)  
o Mildly Agree  (5)  
o Strongly Agree  (6)  
o Very Strongly Agree  (7)  
 
 





I have friends with whom I can share my joys and sorrows. 
o Very Strongly Disagree  (1)  
o Strongly Disagree  (2)  
o Mildly Disagree  (3)  
o Neutral  (4)  
o Mildly Agree  (5)  
o Strongly Agree  (6)  




There is a special person in my life who cares about my feelings. 
o Very Strongly Disagree  (1)  
o Strongly Disagree  (2)  
o Mildly Disagree  (3)  
o Neutral  (4)  
o Mildly Agree  (5)  
o Strongly Agree  (6)  






My family is willing to help me make decisions. 
o Very Strongly Disagree  (1)  
o Strongly Disagree  (2)  
o Mildly Disagree  (3)  
o Neutral  (4)  
o Mildly Agree  (5)  
o Strongly Agree  (6)  




I can talk about my problems with my friends. 
o Very Strongly Disagree  (1)  
o Strongly Disagree  (2)  
o Mildly Disagree  (3)  
o Neutral  (4)  
o Mildly Agree  (5)  
o Strongly Agree  (6)  
o Very Strongly Agree  (7)  
 
End of Block: MSPSS - Perceived Social Support Questionnaire 
 





Which of the following best represents the furthest stage you have achieved in your degree 
program? 
o Less than half of coursework completed   (1)  
o Half or more of coursework completed  (2)  
o All coursework completed   (3)  
o Capstone project started   (4)  
o Capstone project completed   (5)  
o All requirements (coursework and capstone) completed   (6)  
 
End of Block: Relative Rate of Degree Progress - Prof. Masters 
 
Start of Block: Relative Rate of Degree Completion - Masters + Thesis 
 
 
Which of the following best represents the furthest stage you have achieved in your degree 
program? 
o Less than half of coursework completed   (1)  
o Half or more of coursework completed  (2)  
o All coursework completed   (3)  
o Thesis started   (4)  
o Thesis completed   (5)  
o All requirements (coursework and thesis) completed   (6)  
 
End of Block: Relative Rate of Degree Completion - Masters + Thesis 
 





Which of the following best represents the furthest stage you have achieved in your degree 
program? 
o Less than half of coursework completed   (1)  
o Half or more of coursework completed  (2)  
o All coursework completed   (3)  
o Qualifying Exam (Quals) attempted   (4)  
o Qualifying Exam (Quals) passed   (7)  
o Preliminary Exam attempted   (8)  
o Preliminary Exam passed   (9)  
o Final Exam / Dissertation Defense attempted   (10)  
o Final Exam / Dissertation Defense completd  (11)  
o All requirements completed   (5)  
 
End of Block: Relative Rate of Degree Progress - Doctorate 
 
Start of Block: Relative Productivity 
 
 
The following questions ask about your work here at Illinois. Please provide answers based 







Total number of first author published peer-reviewed works (articles, chapters, reports, 
etc). 
o 0  (66)  
o 1  (49)  
o 2  (50)  
o 3  (51)  
o 4  (52)  
o 5  (53)  
o 6  (54)  
o 7  (55)  
o 8  (56)  






Total number of published peer-reviewed works (not first author). 
o 0  (66)  
o 1  (49)  
o 2  (50)  
o 3  (51)  
o 4  (52)  
o 5  (53)  
o 6  (54)  
o 7  (55)  
o 8  (56)  






Total number of submitted first author works (articles, chapters, reports, etc). 
o 0  (66)  
o 1  (49)  
o 2  (50)  
o 3  (51)  
o 4  (52)  
o 5  (53)  
o 6  (54)  
o 7  (55)  
o 8  (56)  






Total number of submitted works (articles, chapters, reports etc) - not first author. 
o 0  (66)  
o 1  (49)  
o 2  (50)  
o 3  (51)  
o 4  (52)  
o 5  (53)  
o 6  (54)  
o 7  (55)  
o 8  (56)  







Total number of times you have presented at conferences, workshops, etc. 
o 0  (66)  
o 1  (49)  
o 2  (50)  
o 3  (51)  
o 4  (52)  
o 5  (53)  
o 6  (54)  
o 7  (55)  
o 8  (56)  
o 9 or more  (67)  
 
 






Total number of awards you have obtained (e.g., conference awards, research awards, 
teaching, etc). 
o 0  (66)  
o 1  (49)  
o 2  (50)  
o 3  (51)  
o 4  (52)  
o 5  (53)  
o 6  (54)  
o 7  (55)  
o 8  (56)  







Total number of scholarships or fellowships you have been awarded. 
o 0  (66)  
o 1  (49)  
o 2  (50)  
o 3  (51)  
o 4  (52)  
o 5  (53)  
o 6  (54)  
o 7  (55)  
o 8  (56)  







Total number of internships you have completed. 
o 0  (66)  
o 1  (49)  
o 2  (50)  
o 3  (51)  
o 4  (52)  
o 5  (53)  
o 6  (54)  
o 7  (55)  
o 8  (56)  







Total number of patents or copyrights you have obtained. 
o 0  (66)  
o 1  (49)  
o 2  (50)  
o 3  (51)  
o 4  (52)  
o 5  (53)  
o 6  (54)  
o 7  (55)  
o 8  (56)  







Total number of semesters you had a teaching role in a course (e.g., leading course 
discussions or laboratory sections) 
o 0  (66)  
o 1  (49)  
o 2  (50)  
o 3  (51)  
o 4  (52)  
o 5  (53)  
o 6  (54)  
o 7  (55)  
o 8  (56)  
o 9 or more  (67)  
 
End of Block: Relative Productivity 
 
Start of Block: SF-12v2 Physical - Physical Health Questionnaire 
 
 
This portion of the survey asks for your views about your health. If you are unsure about 







In general, would you say your health is: 
o Excellent  (1)  
o Very Good  (2)  
o Good  (3)  
o Fair  (4)  





The following questions are about activities you might do during a typical day. Does your 
health now limit you in these activities? If so, how much?  
  
   
 
 
Yes, limited a lot  (1) 
 
Yes, limited a little  (2) 
 
No, not limited at all  
(3) 
Moderate activities, 
such as moving a table, 
pushing a vacuum 
cleaner, bowling, or 
playing golf. (4)  
o  o  o  
Climbing several flights 








During the past 4 weeks, how much of the time have you had any of the following problems 
with your work or other regular daily activities as a result of your physical health?  
 
All of the time 
(1) 
Most of the 
time (2) 
Some of the 
time (3) 
A little of the 
time (4) 
None of the 
time (5) 
Accomplished 
less than you 
would like. (1)  o  o  o  o  o  
Were limited 
in the kind of 
work or other 
activities. (2)  






During the past 4 weeks, how much did pain interfere with your normal work (including 
both work the home and housework)? 
o Not at all  (1)  
o A little bit  (2)  
o Moderately  (3)  
o Quite a bit  (4)  
o Extremely  (5)  
 
End of Block: SF-12v2 Physical - Physical Health Questionnaire 
 
Start of Block: Culture Language 
 
 








My culture is valued and respected by (select all that apply) 
▢ My peers  (1)  
▢ The faculty  (2)  
▢ The administration and staff  (3)  





I feel valued and included by (select all that apply) 
▢ My peers  (1)  
▢ The faculty  (2)  
▢ The administration and staff  (3)  







Language is a barrier or limiting factor in my academic or social life. 
o Strongly disagree  (1)  
o Disagree  (2)  
o Slightly Disagree  (3)  
o Neither Agree nor Disagree  (4)  
o Slightly Agree  (5)  
o Agree  (6)  
o Strongly Agree  (7)  
 
End of Block: Culture Language 
 
Start of Block: Bias, Discrimination, Harassment 
 
 
Over the past twelve months, have you experienced an incident of bias, discrimination or 
harassment by someone in your graduate program? (Select all that apply)  
▢ Yes, by another student  (32)  
▢ Yes, by a faculty member  (33)  
▢ Yes, by a member of the administration or staff  (34)  
▢ ⊗No  (35)  







Did you feel this incident was significant? 
o Yes  (1)  
o Probably Yes  (2)  
o Unsure  (3)  
o Probably No  (4)  
o No  (5)  
 
End of Block: Bias, Discrimination, Harassment 
 
Start of Block: International Student Specific Questions 
 
 
How aware are you of the resources/services provided by International Student and 
Scholar Services (ISSS) at the University of Illinois, Urbana-Champaign? 
o Extremely aware  (9)  
o Very aware  (10)  
o Moderately aware  (11)  
o Slightly aware  (12)  
o Not aware at all  (13)  
 
 





Which of the following types of resources has International Student and Scholar Services 
(ISSS) helped you access or use during your graduate career?  
(Select all that apply) 
▢ Academics  (1)  
▢ Career & Professional  (2)  
▢ Cultural & Social Adjustment  (3)  
▢ Emergency Help  (4)  
▢ English Language  (5)  
▢ Fitness & Wellness  (6)  
▢ Friendship & Mentoring  (7)  
▢ Guides & Handbooks  (8)  
▢ Housing  (9)  
▢ Immigration  (10)  
▢ Legal Services  (19)  
▢ Money & Budgeting  (11)  
▢ Peer & Paraprofessional Opportunities  (12)  
▢ Pre-Arrival Orientations  (13)  
▢ Student Organizations & Clubs  (14)  
▢ Study Abroad Offices  (15)  
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▢ Transportation  (16)  
▢ Work Authorization  (20)  
▢ ⊗None  (18)  










Overall, how helpful were these resources? 
o Very Unhelpful  (12)  
o Unhelpful  (13)  
o Neither Unhelpful nor Helpful  (15)  
o Helpful  (16)  





We want to make International Student and Scholar Services (ISSS) as useful as possible. 
  
 Is there a reason why you have not used any or more of the resources at ISSS?  
(select all that apply) 
▢ Unaware of the resources  (2)  
▢ Do not have a need  (1)  
▢ Do not have the time  (4)  
▢  Resources are in inconvenient locations   (5)  
▢ ⊗Rather not say  (7)  









Which of the following resources would you like International Student and Scholar Services 
(ISSS) to have more of (Select all that apply) 
▢ Academics  (1)  
▢ Career & Professional  (2)  
▢ Cultural & Social Adjustment  (3)  
▢ Emergency Help  (4)  
▢ English Language  (5)  
▢ Fitness & Wellness  (6)  
▢ Friendship & Mentoring  (7)  
▢ Guides & Handbooks  (8)  
▢ Housing  (9)  
▢ Immigration  (10)  
▢ Legal Services  (19)  
▢ Money & Budgeting  (11)  
▢ Peer & Paraprofessional Opportunities  (12)  
▢ Pre-Arrival Orientations  (13)  
▢ Student Organizations & Clubs  (14)  
▢ Study Abroad Offices  (15)  
▢ Transportation  (16)  
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▢ Work Authorization  (20)  
▢ ⊗None  (18)  










Have you participated in any of the ISSS35 events during the past year? 
 (Select all that apply) 
▢ American Culture Events  (1)  
▢ Cross-Cultural Connections Events  (2)  
▢ Community Connections Events  (3)  
▢ Immigration Issues Events  (4)  





Overall, how satisfied were you with ISSS35 events? 
o Very Dissatisfied  (18)  
o Dissatisfied  (19)  
o Neither Satisfied nor Dissatisfied  (20)  
o Satisfied  (21)  







We want to make International Student and Scholar Services (ISSS) as useful as possible. 
  
 Is there a reason why you have not participated in any or more of the ISSS35 events? 
(Select all that apply) 
▢ Unaware of the events  (2)  
▢ Do not have a need  (1)  
▢ Not interested in the events  (7)  
▢ Other (please specify)  (3) 
________________________________________________ 
▢ Do not have the time  (4)  
▢ Events are in inconvenient locations  (5)  
▢ ⊗Rather not say  (11)  
 
 






Which type of ISSS35 events would you like to see more of in the future? (Select all that 
apply) 
▢ American Culture Events  (1)  
▢ Cross-Cultural Connections Events  (2)  
▢ Community Connections Events  (3)  
▢ Other (please specify)  (5) 
________________________________________________ 
▢ Immigration Issues Events  (4)  
▢ ⊗No more events needed.  (6)  
▢ Unsure  (7)  
 
 






How have the recent Executive Orders or policy changes impacted you? 
o Negatively  (1)  
o Positively  (2)  
o Unsure  (3)  
o They have not impacted me.  (5)  





Does speculation over future policy changes (such as H1B or OPT STEM extension) impact 
you? 
o Yes, negatively  (1)  
o Yes, positively  (2)  
o Unsure  (3)  
o This has not impacted me.  (5)  
o Rather not say  (4)  
 
 






We want your input!   
    
What difficulties did you have adjusting to campus life or life in the USA? Is there 
anything that you found confusing or frustrating? How could International Student and 
Scholar Services (ISSS) improve its services for international students?   
    
Please do not include any identifying information (e.g., name). All responses will be de-







End of Block: International Student Specific Questions 
 
Start of Block: Health Care Questions 
 
 







I know where I can receive treatment for physical health concerns on campus. 
o Strongly disagree  (1)  
o Disagree  (2)  
o Slightly disagree  (3)  
o Neither agree nor disagree  (4)  
o Slightly agree  (5)  
o Agree  (6)  





I know where I can receive counseling or treatment for mental health concerns on campus. 
o Strongly disagree  (1)  
o Disagree  (2)  
o Slightly disagree  (3)  
o Neither agree nor disagree  (4)  
o Slightly agree  (5)  
o Agree  (6)  
o Strongly agree  (7)  
 
 






In the past 12 months have you received counseling or therapy for your mental or 
emotional health from a health professional (such as a psychiatrist, psychologist, therapist, 
social worker, or primary care doctor)? 
o Yes  (1)  
o No  (2)  
o Rather not say  (3)  
 
 







From which of the following places did you receive counseling or therapy?  
(Select all that apply) 
▢ McKinley Mental Health  (1)  
▢ Counseling Center  (2)  
▢ Disability Resources & Educational Services (DRES)  (3)  
▢ Psychological Services Center  (4)  
▢ Carle Hospital  (5)  
▢ Private Doctor/ Counseling  (6)  
▢ ⊗Rather not say  (8)  









Which of the following best describes why you sought help for your mental or emotional 
health? (Select all that apply) 
▢ Identification or Diagnosis of Concerns (depression, generalized anxiety disorder)  
(2)  
▢ Treatment (therapy, counseling, medication)  (3)  
▢ Academic Accommodations (extra time on tests, copies of class notes)  (4)  
▢ ⊗Rather not say  (7)  






Overall, how satisfied were you with the care that you received for your mental or 
emotional health? 
o Very Dissatisfied  (29)  
o Dissatisfied  (30)  
o Neither Satisfied nor Dissatisfied  (31)  
o Satisfied  (32)  
o Very Satisfied  (33)  
 
 






In the past 12 months have you received treatment for your physical health from a health 
professional (such as a primary care doctor or a specialist)? 
o Yes  (1)  
o No  (2)  






From which of the following places did you receive physical health care? 
(Select all that apply) 
▢ McKinley Health  (1)  
▢ Carle Hospital  (5)  
▢ Other (please specify)  (7) 
________________________________________________ 
▢ Private Doctor or Specialist  (6)  








Which of the following best describes why you sought help for your physical health?(Select 
all that apply) 
▢ Had no concerns, just a physical health check-up or prescription refill  (3)  
▢ Identification or Diagnosis of Concerns  (2)  
▢ Treatment via Medication  (4)  
▢ Other  (please specify)  (7) 
________________________________________________ 
▢ Treatment via Surgery or Hospital Stay  (6)  
▢ Treatment via Physical Therapy  (8)  





Overall, how satisfied were you with the care that you received for your physical health? 
o Very Dissatisfied  (43)  
o Dissatisfied  (44)  
o Neither Satisfied nor Dissatisfied  (45)  
o Satisfied  (46)  
o Very Satisfied  (47)  
 
 







Do you have any conditions or disabilities that cause serious difficulty with your daily activities? 
(Select all that apply) 
▢ Medical  (2)  
▢ Physical  (1)  
▢ Psychological / Emotional  (3)  
▢ Other (please specify)  (7) 
________________________________________________ 
▢ Learning  (4)  
▢ ⊗Rather Not Say  (5)  
▢ ⊗No conditions or disabilities  (6)  
 
 






What could the university do to make it easier for you to access mental or physical health 
care on campus or improve its quality? 
 
 
Please do not include any identifying information (e.g., name). All responses will be de-







End of Block: Health Care Questions 
 




Select the 3 most significant sources of stress in your everyday life.  
 
 
Drag the items on the left to the boxes on the right (one item per box). 
1 - Most Stressful 2 - Second Most Stessful 3 - Third Most Stressful 
______ Physical health & fitness 
(7) 
______ Physical health & fitness 
(7) 
______ Physical health & fitness 
(7) 
______ Mental health care (8) ______ Mental health care (8) ______ Mental health care (8) 
______ Academic progress & 
preparation (10) 
______ Academic progress & 
preparation (10) 
______ Academic progress & 
preparation (10) 
______ Advising & mentorship 
(12) 
______ Advising & mentorship 
(12) 
______ Advising & mentorship 
(12) 
______ Career prospects & 
development (13) 
______ Career prospects & 
development (13) 
______ Career prospects & 
development (13) 
______ Community & social 
support (15) 
______ Community & social 
support (15) 
______ Community & social 
support (15) 
______ Work spaces & academic ______ Work spaces & academic ______ Work spaces & academic 
 
 272 
resources (16) resources (16) resources (16) 
______ Food quality & 
convenience (18) 
______ Food quality & 
convenience (18) 
______ Food quality & 
convenience (18) 
______ Personal finances (19) ______ Personal finances (19) ______ Personal finances (19) 






We want to hear from you!   
    
 If any thoughts or feelings occurred to you while taking this survey, please take a moment 
to share. We also encourage you to let us know about specific ideas you may have for 
improving engineering graduate student wellness.   
    
Write as much or as little as you would like.    
    
    
Please do not include any identifying information (e.g., name). All responses will be de-




















EXTENDED SUMMARY OF  RRDP CORRELATIONS 
At a degree-level analysis, RRDP demonstrates negligible (i.e.,  r < .10) and non-
significant correlations with all of our constructs of interest in each degree-type (Tables 12-20). 
The only exception to this is found in the PHD sample where RRDP was positively and 
significantly related to RP (r = .262, p < .000025; Table 12). Based on these results we treated 
RP and RRDP as unique dependent variables in our framework-based regression analyses. When 
looking at RRDP’s correlations split by identity (i.e., gender and I/D student status), however, 
we see interesting, although again non-significant variations.  
In regards to gender, in PHD students we see that RRDP is positively related to RP in 
males with a small effect size (r = .225, p < .001) but that this relationship is almost twice as 
large in females (r = .431, p  < .01) (Table 15). These results indicate that those who progress 
through their degree more quickly are also more productive, with this relationship being stronger 
in female PHD students. In addition, faster degree progress in female PHD’s is also weakly 
positively associated with advisor/mentor psychosocial support (r = .217, p < .05), satisfaction 
with this psychosocial support (r = .285, p  < .01), satisfaction with advisor/mentor instrumental 
support (r = .200, p  <. 05), and overall advisor/mentor relationship valance (r = .204, p  < .05). 
In contrast to these numerous relations, in regards to MWT students we only see a meaningful 
correlation among females such that those progressing through their degree faster have lower 
levels of physical health concerns (r = -.234, p > .05; Table 17). This lack of results was echoed 
in male MWOT students (Table 19). Female MWOT students, however, demonstrated, in 
contrast to female PHD students, a negative relationships between degree progress (RRDP) and 
advisor/mentor relationship valence (r = -.461, p  < .05), instrumental and psychosocial support 
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(r’s = -.133 and -.301, respectively), and satisfaction with these types of support (r’s = -.167 and 
-.160, respectively) – these results indicate that female MWOT students with worse relationships 
with their advisor/mentor appear to be progressing towards their degree faster.  
I/D student status results generally mirror those seen when looking at gender. In PHD 
students we see RRDP positively related to RP in both international (r = .306, p  < .001) and 
domestic (r = .170, p  < .05) students, with this relation being almost twice as large in 
international students (Table 16). We also see that in domestic PHD students RRDP is positively 
related to their level of satisfaction with advisor/mentor psychosocial support (r = .217, p < .01) 
and overall advisor/mentor relationship valance (r = .164, p < .05). We also see that RRDP is 
negatively related to domestic PHD student physical health (r = -.175, p < .05), indicating that 
domestic PHD students with poorer physical health are progressing through their degree more 
slowly. Again, mirroring the general gender-based results, we see no meaningful correlations 
between RRDP and any constructs in international or domestic MWT students (Table 18). 
Finally, in MWOT students, we again see a negative relationship between RRDP and 
advisor/mentor relationship variables (i.e.., valence: r = -.433, instrumental support: r = -.137; 
psychosocial support: r = -.219; satisfaction with instrumental support: r = -.131; satisfaction 
with psychosocial support: r = -.218) this time in domestic students (Table 20). These results 
mirror those seen in female MWOT students. Importantly, however, female MWOT students in 
our sample are more likely to be international students (33.6% of the MWOT sample are female 
international students; Table 1) rather than domestic students (20.0% of the MWOT sample are 
female domestic students). Thus, these results may replicate in both domestic MWOT students 
and female MWOT students but may also be influenced by overlap between these groups. 
International MWOT students, in contrast to domestic MWOT students, demonstrated no 
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meaningful correlations between RRDP and any other main construct.  
Overall these results indicate that RRDP’s relationship with our variables of interest may 
be best examined with regard to identity (i.e., gender and I/D student status) and degree-type. 
Importantly, construct relationships with RRDP may be masked in part due to the low variation 
in RRDP scores (i.e., means for all groups are all around 1.00 with standard deviations ranging 





















EXTENDED SUMMARY OF INITIAL REGRESSIONS WITH TP AS THE 
DEPENDENT VARIABLE 
Framework-based regression analyses with Total Productivity (TP) were generally very 
similar to those seen with RP (Tables 39, 40, and 41 for TP regression results for PHD, MWT, 
and MWOT students, respectively; Table 42 for an overview of Step 3 regression results for both 
TP and RP). At an overall level, our framework-based regression model again explained minor 
variance in productivity in PHD (4.3%) and MWOT students (1.7%) and greater variance in 
MWT students (13.3%). Mirroring RP analyses, these results failed to achieve significance in the 
final models (PHD: p =005; MWT: p < .001; MWOT: p = .340). Interestingly, however, in 
MWT students, our TP model achieved statistical significance in Step 1 (adjusted R2 = .124;  p < 
.000025) and Step 2 (adjusted R2 = .152;  p < .000025).  
Again, mirroring RP analyses, at an individual predictor and interaction level, most of our 
framework-based hypotheses were rejected in terms of statistical significance. In contrast to this 
however, H13a, which proposed that student status would have no impact on RP, was rejected 
via significance in MWT students in all steps of the model (Step 1:  = -.366; Step 2:  = -.404; 
Step 3: = -.396; all p’s < .000025). These results suggest that in MWT students domestic 
students were, on average, more productive, in terms of raw productivity, than international 
students. Importantly, these results are similar in size to what was found in our RP analysis with 
MWT students. In addition,  weights for students status in MWOT students was similar across 
both RP ( = -.171) and TP ( = -.151)  analyses. In contrast to this similarity, student status 
demonstrated a much larger effect in PHD students when using raw productivity as a dependent 
variable ( = -.140) compared to RP ( = -.067) .  
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Mirroring our RP results, when considering effect sizes we again see support for H1 and 
H2 in our TP results. In regards to H1, we see that advisor/mentor instrumental support has a 
positive impact on TP across all degree types (PHD:  = .250, p < .01; MWT:  = .350, p < .05; 
MWOT:  = .497, p < .01), with these effects being of similar magnitude to those seen in our 
RP-based analyses. Similarly, effect sized-based support for H2 - which predicted 
advisor/mentor psychosocial support would be associated with lower productivity - was found in 
PHD ( = -.192, p < .05), MWT ( = -.150, p < .05), and MWOT students ( = -.270 , p = .113). 
For PHD and MWOT students these results were similar in magnitude to those seen in our RP-
based analyses (i.e., -.152 and -.391, respectively) while MWT students demonstrated a larger 
effect of psychosocial support in reference to TP compared to RP (-.150 and .026, respectively).  
In a difference from our RP analyses, the ’s for  H10b or H11b in MWT students in our TP 
analyses were two-three times smaller compared to those seen in our RP-based analyses ( = 
.206 , p =.274;  = -.146, p = .475), although the effects were in the same direction, and 
negligible effects were found for these same effects in reference to PHD students ( = .071 and  
= -.089, respectively). 
We also noticed replications for the overall interactions seen in our RP results but slightly 
different results when breaking these down. Specifically, for the Physical Health Concerns by 
Instrumental support interaction, physical health concerns were more strongly negatively related 
to RP, for those with high instrumental support than for those with low instrumental support 
(Figure 10). When looking at TP, however, the moderation by instrumental support level 
disappears almost completely (Figure 11). For the Physical Health Concerns by Psychosocial 
support interaction, for those with high levels of psychosocial support, physical health concerns 
were negatively related to RP and TP whereas for low levels of psychosocial support physical 
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health concerns were positively related to RP and TP (Figure 12 and 13, respectively). 
Importantly, when looking at the RP results, we see four individuals with high psychosocial 
support with very high RP. Removing these individuals from both RP and TP analyses directly 
impacts our results (Figures 14 and 15, respectively). Without these individuals increases in 
physical health concerns are associated with greater RP at both levels of psychosocial support. In 
regards to TP, the interaction flips, with those with high psychosocial support now demonstrating 
a positive relationship between physical health concerns and TP, mirroring, albeit much more 
strongly, those with low psychosocial support (Figure 15). These results provide evidence to 
partially reject our hypothesis (H11b) in reference to RP as well as TP. Overall, these interaction 
results indicate that advisor/mentor support may influence the association between a student’s 
physical health concerns and their productivity, especially in PHD and MWT students, but in 
different ways than outlined in our original hypotheses. 
Thus, many of the framework-based results seen in our RP-based analyses were 
replicated when using TP as our dependent variable. At the same time, we also found some 
unique results depending on which variable was used as the dependent variable (e.g., effect size 
changes, statistically significant model results in MWT students for TP). These differences are to 
be expected given that while RP and TP are similar (i.e., r = .551 -.728, 14/15 p’s < .000025) 
they still represent unique metrics. One potential source for these different results, besides being 
different metrics, is the fact that TP has greater variance (i.e., SD range from 5.04 – 12.39) than 







EXTENDED SUMMARY OF ADVISOR/MENTOR RANK 
Counts among Professor Ranks 
Our results indicated that advisors/mentors across the majority of students are most likely 
to be Full Professors (46.2% - 73.9%), followed by Assistant Professors (17.6% - 40%), then 
Associate Professors (4.3% - 23.5%), and finally Lecturers (0.0% - 3.1%) – with this being true 
across degree-types (Table 43). We also see that the majority of identity-based differences (e.g., 
gender) are relatively small (e.g., 1 – 5%), although there are larger differences in some groups 
(e.g., Full Professors among MWOT males (59.4%) and females (73.9%)) that offer areas for 
future investigation. Importantly, in moving forward to our analyses on the impact of 
advisor/mentor rank on student success we note that these analyses focus on a subset of the data 
available to us. Per our IRB’s commitment to retain respondent anonymity our analyses focused 
on groups of ten or larger. Thus, the rank of Lecturer was dropped from our success-based 
analyses as this rank included, at maximum, three individuals, and our analyses focused on the 
ranks of Full Professor, Associate Professor, and Assistant Professor. In addition, within these 
ranks we dropped specific group comparisons (e.g., male-female Assistant Professors in MOWT 
students) due to group sizes smaller than ten.  
Impact of Advisor Rank on Student Success and Productivity 
Within-group analyses (e.g., within all PHD students) revealed no significant differences 
in RP between professor ranks (Table 44). We do, however, see a trend such that students with 
advisors/mentors who are Full Professors generally demonstrate lower, on average, RP compared 
to students with advisors/mentors who are Assistant or Associate Professors. Importantly, 
though, the size of these effects range from negligible to medium with an average effect that is 
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below the typical small cutoff of .20. This trend and these effect sizes were generally mirrored 
across identity groups (i.e., gender and I/D student status). Thus, it appears that professor rank 
has an overall minimal impact on student RP.7  
These results were generally mirrored in regards to TP, again with no significant results 
being found (Table 45). In contrast to the RP results, however, our within-group analyses (e.g., 
within all PHD students) found variation, based on degree type, in which rank was associated 
with the greatest average TP (Most productive – least; PHD: Full > Associate > Assistant; MWT: 
Assistant > Associate > Full; MWOT: Associate > Full > Assistant). Importantly, however, these 
results echoed the RP based results and indicated that there were negligible differences in TP 
based on professor rank (i.e., d’s < .20). Moreover, given that TP is based on raw numbers of 
products we can realistically quantify the impact professor rank has on achieving products. For 
example, the largest difference seen in our sample is in regards in PHD students, where those 
with a full professor as an advisor/mentor reported having, on average, 2.43 more products than 
those with an assistant professor as an advisor/mentor. Overall, however, the average difference 
                                                 
7 Echoing within-group RP analyses our between-group RP analyses (e.g., comparing 
PHD, MWT, and MWOT students RP across professor ranks) demonstrated no significant 
differences in RP. At the same time, we found some effect sizes to potentially investigate in 
future studies.  First, students with an associate advisor/mentor in PHD (M = 1.49, SD = 1.52, 
Cohen’s d = .62) and MWOT degrees (M = 1.49, SD = 1.52, Cohen’s d = .62) demonstrated 
greater average RP than those in the MWT degree (M = .78, SD = .54), with medium effect sizes 
(F(2,103) = 2.806, p = .065). Second,  male PHD students had greater average RP compared to 
female PHD students across all professor ranks with effects ranging from negligible in assistant 
and full professors (i.e., .08 and .06, respectively) to medium in associate professors (.57). These 
results mirror the male-female RP difference seen in our mean-differences analyses and indicates 
that the overall difference in RP between male and female PHD students may be partly due to the 
larger difference in RP seen within the associate professor rank . Lastly, MWT domestic students 
evinced greater average RP compared to international students with a large effect (.97) in 
assistant professors and a small effect (.32) in full professors.  This again mirrors the significant 
difference seen in our mean-differences analyses. Overall, these results indicate that there are 
relatively few differences in RP across identity groups for the various professor ranks but that 




in average TP between professor ranks is 1.28 products (ranging from .66 – 2.43), with the mode 
being 1 product. Thus, mirroring our RP analyses, professor rank appears to have a negligible 
impact on student’s raw total productivity.8  
 Mirroring the general advisor rank results for RP and TP, and our previous overall mean 
difference analyses, we found no significant impact of advisor rank on RRDP in our within-
group or between-group analyses (Table 46). Indeed, the only meaningful result seen across 
professor ranks in these analyses was a small (i.e., d = .20) effect within PHD students such that 
students with an advisor/mentor of associate rank were, on average, progressing towards their 
degree more quickly compared to those with an advisor/mentor of either assistant or full rank. 
This result was echoed across gender and in international PHD students.9  
                                                 
8 When comparing degree-types we see that across all professor ranks PHD students, 
compared to MWT and MWOT students, demonstrated greater average TP -  with effect sizes 
ranging from medium (.64: PHD assistant professor – MWT assistant professor) to very large 
(1.04: PHD assistant professor – MWOT assistant professor). Mirroring what we saw in the RP-
advisor rank analyses, these TP degree-type differences are the same results seen in our mean 
difference analyses when looking at the differences in TP across degree types. Finding that PHD 
students greater average productivity is present across all professor ranks and finding that 
advisor/mentors are likely to be full professors across all degree types confirms that PHD 
students greater average TP is not due to a outlier based on professor rank (e.g., PHD students 
are more likely to work with full professors and this provides them with a boost in TP).  
In contrast to RP-advisor rank analyses, but again mirroring our overall mean difference 
analyses, we found no consistent differences in average TP between males and females based on 
advisor rank – with this being true across all degree types.  On the other hand, we did find 
differences in average TP within domestic and international students, with these results again 
mirroring our overall mean-difference analyses. Here, in the MWT sample’s assistant professor 
rank, domestic students demonstrated greater average TP (M = 7.65, SD = 5.75) compared to 
international students (M = 4.16, SD = 4.51), (t(49) = 2.408, p = .020), with a medium effect size 
(.68) . In addition, a medium sized (.61) difference was also found between MWT domestic and 
international students in regards to full professor advisor/mentors (t(37.715) = 2.434, p = .020), 
with domestic students again demonstrating greater average TP (domestic: M = 6.37, SD = 6.58; 
international: M = 3.23, SD = 3.17). These results replicate the same advisor-rank result found in 
regards to RP. 
 
9 Regarding identity and RRDP, the only meaningful result was a small (.34) non-significant 




EXTENDED SUMMARY OF SSF 
Instrumental Satisfaction-Support Fit (I-SSF) counts across degree-types and identity 
 Looking over the I-SSF breakdown across degree types and identity groups we see 
several consistent trends (Table 48). First, we notice that across all degrees and groups there are 
few (i.e., zero to six) individuals Left Wanting. Next, we notice a trend regarding Match and 
Independent I-SSF’s. We find that PHD (51.1%) and MWT (48.2%) students are much more 
likely to be identified as Match fits compared to MWOT (19.2%) students whereas MWOT 
students (54.8%) are much more likely to be identified as Independent fits compared to PHD 
(30.0%) and MWT (30.7%) students - with these trends replicating across both gender and I/D 
student status. These results may reflect the fact that PHD and MWT students complete theses, 
which are historically one of the main rationales and forms through which advisors/mentors 
interact and provide their advisee/mentee with support and guidance. In contrast then, MWOT 
students, who do not complete theses, may receive less of this typical support, and based on their 
satisfaction levels, may be okay with this (i.e., Independent I-SSF is based on low received 
support and high satisfaction with that support). Identity based differences are typically relatively 
minor (e.g., 1 – 5%) although there are areas of more major difference that are of potential 
interest for further study (e.g. ,MWT male-female difference in Neglected I-SSF).10 
                                                                                                                                                             
advisor/mentor progressed towards their degree, on average, more quickly (M = 1.33, SD = .94) 
than domestic PHD students with an associate professor as an advisor/mentor (M = 1.07, SD = 
.39).  This result mirrors the difference between PHD international and domestic student RRDP 
in our mean difference analyses and is also found, in smaller degrees (i.e., d’s < .20), in both 
assistant professor and full professor ranks. 
10 Regarding gender, we see that in MWT and MWOT students, females, are more likely than 
males to be identified as Independent in I-SSF (Independent: MWT: male: 28.6%, female: 
34.6%; MWOT: male: 50.7%, female: 65.5%) whereas males are more likely to be identified as 
Neglected (Neglected: MWT: male: 26.8%, female: 9.6%; MWOT: male: 28.0%, female: 
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Importantly, similar to our advisor-rank analyses above our analyses of I-SSF’s impact 
on student success focused on samples with greater than ten individuals, and thus, we do not 
explicate results for the Left Wanting I-SSF or several between group comparisons (e.g., male 
and female MWOT students identified as having a Match I-SSF).  
Impact of I-SSF on Student Success and Productivity  
Regarding RP, we found no significant differences based on I-SSF (Table 49). We did, 
however, find some consistent and notable trends based on effect size. First, it appears that in 
PHD and MWT students those receiving a high level of instrumental support and being satisfied 
with this level of support are (i.e., Match I-SSF), on average, the most productive.  Specifically, 
this result is found with small effects in PHD students (Match-Neglect: .31; Match-Independent: 
.25) and small and medium effects in MWT students (Match-Independent: .31; Match-Neglect: 
.55). In contrast to PHD and MWT students, the most productive MWOT students, on average, 
appear to be those with an Independent I-SSF (i.e., those with low levels of reported instrumental 
support but high levels of satisfaction with this support). Here, these results demonstrated close 
to medium (Independent-Neglected: .46) and close to small (Independent-Match: .16) effect 
                                                                                                                                                             
17.2%). In addition, female MWT students are also more likely than males to be identified as 
having a Match I-SSF (male: 44.6%; female: 55.8%). In regards to I/D student status we see the 
same trends across all degree types: International students are more likely to be identified as 
having a Match SSF while domestic students are more likely to have an Independent fit. Further 
studies into reasons for these differences would be necessary but potential factors could be 
expectations and privilege (e.g., males, as a privileged majority within engineering, may expect 
to receive higher levels of support and when they do not they are more dissatisfied whereas 
females, as a typical minority,  may expect less support and be more satisfied with the support 
they do receive) or leveraging/taking advantage of available resources more (e.g., international 
students may need or leverage advisor/mentor support more than domestic students and they may 




sizes. These trends were replicated across gender and I/D student status.11 
 Overall, these results indicate that I-SSF may have a role in explicating student RP with 
Match Instrumental SSF’s being linked to greater average RP in PHD and MWT students and 
Independent SSF’s being linked to greater average RP in MWOT students.  
I-SSF results for TP were generally in line with our previous results (i.e., I-SSF RP, 
advisor rank TP results, and mean differences) but did demonstrate some unique findings (Table 
50). First, in contrast to many of our results, we found significant differences. However, these 
were unsurprising and mirrored our general mean difference findings that PHD students 
demonstrate, on average, significantly greater TP than MWT or MWOT students – with this 
being true here across all I-SSF’s, with effect sizes ranging from large (Independent SSF: PHD-
MWT = .72) to very large Neglected SSF: PHD – MWOT = 1.26). Next, mirroring our RP I-SSF 
results, Match I-SSF’s were associated with greater raw productivity compared to Independent I-
SSF’s in both PHD and MWT students with medium effects (PHD: .50; MWT: .42). While, in 
PHD students the Neglected I-SSF was associated with higher, on average, TP than even the 
Match I-SSF, this was associated with only a negligible effect size (d = .08). In contrast to our 
RP I-SSF results, MWOT students mirrored our PHD and MWT results in that Match I-SSF’s 
demonstrated greater average TP compared to both Independent and Neglected I-SSF’s,with 
                                                 
11 Regarding gender, the only meaningful difference between males and females was found in 
PHD students, wherein Neglected I-SSF male student had, on average, higher RP (M = 1.21, SD 
= 1.23) than Neglected I-SSF female students (M = .78, SD = .49) t(64.308) = 2.16, p = .035, 
with a near medium effect size (.46). Looking at I/D student status, the only real differences are 
see in MWT students, where, across all I-SSF’s investigated, domestic students demonstrated, on 
average, significantly greater RP (all p’s > .05) with medium (Match: .66; Independent: .56) to 
very large (Neglected: 1.09) effect sizes. Importantly, these results mirror our overall mean 
difference analyses and those seen in the advisor-rank analyses, indicating, again, that the 
differences between MWT domestic and international students are consistent across various 




small effects (.22 and .33, respectively). These results were mirrored across gender and student 
status.12  
Overall, these results mirror the I-SSF results based on RP, and provide further 
confidence that Instrumental SSF may have a role in explicating student success, both in RP and 
TP - with Match I-SSF typically being associated with greater average productivity, especially in 
PHD and MWT students.  
 Lastly, and mirroring the RRDP results above we found no significant impact of I-SSF on 
RRDP and few meaningful trends across I-SSF’s (Table 51). Specifically, the only consistent 
trend indicates that across all groupings (i.e., degree type, identity) Neglected I-SSF’s are, on 
average, progressing towards their degree at slower pace than Match or Independent I-SSF’s, 
with these effects often being small-to-medium (e.g., .20 - .30). In regards to identity, the only 
trend noticed was unsurprising and reflected our mean difference results (i.e., PHD international 
students progressing towards their degree at a relatively faster pace compared to domestic 
students, typically with a small effect size).  
 Thus, overall, our I-SSF results seem to suggest that the interaction, or fit, between 
reported instrumental advisor/mentor support and satisfaction with this support may be 
impactful. Specifically, Match I-SSF’s (i.e., high support-high satisfaction) may be associated 
with greater average student productivity (measured via RP and TP), but not student success 
(measured via RRDP), especially for PHD and MWT students. Additionally, in regards to RP, 
                                                 
12 Regarding identity, no significant no consistent trends were found between males and 
females for any Instrumental SSF in any degree type. Although, male PHD students 
demonstrated greater average TP compared to female PHD students in the Neglected I-SSF, with 
a medium effect (.45) In regards to international and domestic students, mirroring the mean 
difference results and the RP results above domestic PHD  and MWT students consistently 
demonstrated greater, on average, TP compared to international students – typically 




Independent I-SSF’s (i.e., low support-high satisfaction) may be particularly impactful for RP. 
Lastly, Neglected I-SSF’s are, on average, linked to a lower RRDP.   
Psychosocial Satisfaction-Support Fit (P-SSF) counts across degree-types and identity 
The breakdown of individuals into P-SSF’s mirrored the breakdown into I-SSF’s in many 
ways (Table 52). First, like the I-SSF’s we again see few (zero to three) individuals identified as 
having a Left Wanting (high support/low satisfaction) P-SSF. Overall, these Psychosocial and 
Instrumental SSF results for Left Wanting indicate that the great majority of individuals who are 
receiving high levels of support, psychosocial or instrumental, are highly satisfied with this 
support. Again, echoing the I-SSF results, we see a major trend such that PHD (52.8%) and 
MWT (51.8%) students are more likely to be identified as P-SSF Match fits compared to MWOT 
(30.8%) students whereas MWOT students (45.2%) are more likely to be identified as 
Independent P-SSF’s compared to PHD (24.2%) and MWT (23.5%) students, with these trends 
again replicating across both gender and I/D student status. These results may again be related to 
the fact that PHD and MWT students complete theses whereas MWOT students do not. Lastly, 
and again mirroring the I-SSF results the broader P-SSF count trends tend to replicate across 
identity. 13 Importantly, similar to our advisor-rank analyses and I-SSF analyses our P-SSF 
analyses will be focused on samples with greater than ten individuals, and thus, we will not be 
explicating results for the Left Wanting P-SSF or several between group comparisons (e.g., male 
and female MWOT students identified as having a Match fit).  
Impact of P-SSF on Student Success and Productivity  
                                                 
13 We do, however, see that, mirroring I-SSF results,  female MWT students, compared to male 
MWT students, are more likely to be identified as having an Independent Psychosocial SSF 
(male: 19.6%; female: 30.8%) whereas males were again more likely to be identified as 
Neglected (male: 26.8%; female: 15.4%). Future studies into reasons these differences are 
necessary, especially given their consistency across both I-SSF and P-SSF’s.   
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 Many of our P-SSF results mirrored our results for I-SSF. First, across RP, TP, and 
RRDP, PHD students, regardless of P-SSF, demonstrated greater average scores, reflecting 
greater average RP, TP, and progress towards their degree (RP: Table 53; TP: Table 54; RRDP: 
Table 55). These effects were similar in size to those seen in I-SSF (e.g., small-to-medium) and 
were mirrored across identity groups. Second, MWOT students with an Independent P-SSF, 
compared to Match or Neglected P-SSF, demonstrated higher average RP and TP with small-to-
medium effects, again mirroring the results seen in I-SSF. Similar I-SSF echoes were found in 
MWT students where Match P-SSF’s were, on average, higher for RP and TP (average d = .53). 
PHD students RP, however, indicated that, in contrast to I-SSF results, those with Independent P-
SSP’s were associated with the highest, on average, RP – although this was associated with 
negligible effects (i.e., < .12). PHD students P-SSF TP results however mirrored those found in 
reference to I-SSF (i.e., Neglected < Match < Independent, with negligible effect sizes).  Lastly, 
in contrast to I-SSF results, which indicated that Neglected I-SSF’s were associated with 
generally lower RRDP, we found no consistent trends in reference to RRDP.  
 
 
 
 
 
 
